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ABSTRACT 


ARINC  Research  Corporation  developed  two  new  versions  of  the  Standard¬ 
ization  Life-Cycle-Cost  Model  —  the  Enhanced  Standardization  Life-Cycle- 
Cost  Model  and  the  Simplified  Standardization  Model  —  to  assist  acquisition 
managers  in  making  comparative  evaluations  of  standard  and  nonstandard  hull, 
mechanical,  and  electrical  (HM&E)  components  and  equipments  for  shipboard 
installation.  Data  were  collected  for  20  HM&E  components/equipments  and 
entered  into  automatic  data  processing  equipment,  and  estimates  of  life¬ 
cycle-cost  differences  were  obtained  by  using  both  the  enhanced  model  and 
the  simplified  model.  The  results  were  then  analyzed  to  illustrate  the 
models'  capabilities  as  decision-making  tools.  In  addition,  a  means  of 
categorizing  the  Standard  Components  List  by  HM&E  type  and  complexity  was 
devised  to  provide  information  more  readily  to  the  user. 
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SUMMARY 


The  objective  of  this  project  was  to  improve  the  existing  Standardiza¬ 
tion  Life-Cycle-Cost  Model  (NAVSEC  Report  6116D3-405-78,  April  1978)  and 
develop  categories  for  the  components  within  the  Standard  Components  List 
(SCL) .  The  model  was  improved  by  enhancing  (revising)  its  sparing  equations 
to  make  them  more  representative  of  Navy  provisioning  practices.  The  model 
was  then  made  more  utilitarian  by  eliminating  elements  that  did  not  provide 
significant  life-cycle-cost  differences  between  standard  and  similar  non¬ 
standard  components/equipments  (C/E) . 

A  list  of  20  components/equipments  constituting  a  cross  section  of 
complexity  was  jointly  selected  by  the  Naval  Sea  Systems  Command  (NAVSEA) 
and  the  study  team.  Data  were  collected  for  these  equipments,  and  both  the 
Enhanced  Model  and  the  Simplified  Model  were  used  to  provide  estimates  of 
life-cycle-cost  differences.  The  Enhanced  Standardization  Life-Cycle-Cost 
Model  (Enhanced  SLCCM)  provides  a  more  accurate  representation  of  the  Navy 
spares  provisioning  than  that  provided  by  the  original  model's  sparing 
equation.  Analysis  shows  that  the  Simplified  Standardization  Model  (SSM) 
provides  nearly  the  same  standardization  life-cycle-cost  predictive  ability 
as  the  Enhanced  Model  and  requires  fewer  data  inputs.  It  is  therefore  pre¬ 
dicted  that  the  SSM  will  be  easier  to  use  in  the  field. 

Approximately  1,000  representative  Standard  Components  List  (SCL)  C/Es 
were  categorized  by  complexity  and  type.  The  C/Es  were  Hull,  Mechanical, 
and  Electrical  equipment  (Deck  and  Hull  Machinery,  Fluid  Systems,  Refrigera¬ 
tion/Heating  Systems,  and  Electrical  Systems) .  The  results  of  the  catego¬ 
rization  were  used  to  develop  a  reformatted  SCL  Nomenclature  Index. 

The  results  of  the  study  are  summarized  as  follows: 

•  The  SLCCM  was  improved  by  developing  two  new  versions: 

• •  The  Enhanced  SLCCM  —  recommended  for  use  in  the  analysis  of 

high-value  HMfiE  C/Es  and  in  all  cases  where  the  greatest  possible 
accuracy  is  desired. 

••  The  Simplified  Standardization  Model  (SSM)  —  a  reduced  version 
of  the  Enhanced  SLCCM  that  requires  the  use  of  fewer  standardiza¬ 
tion  life-cycle-cost  estimates. 

•  The  SCL  Nomenclature  Index  was  reformatted  to  provide  ready  infor¬ 
mation  to  the  user  regarding  C/E  complexity  and  type. 


v 


CONTENTS 


ABSTRACT  . 

SUMMARY  . 

CHAPTER  ONE:  INTRODUCTION  . 

1.1  Background  . 

1.2  Objective  . 

1 . 3  Report  Structure  . 

CHAPTER  TWO:  APPROACH  . 

2.1  Enhancement  of  Standardization  Life-Cycle-Cost 

Model  . 

2.1.1  Navy  Sparing  Procedures  . 

2.1.2  Enhancement  . 

2.1.3  Verification  of  Enhanced  Model  . 

2.2  Simplification  of  the  Enhanced  SLCCM  . 

2.2.1  Influence  of  Input  Parameters  . 

2.2.2  Revision  of  Enhanced  Model  ........ 

2.2.3  Verification  of  Simplified  Standardization 

Model  . 

2.3  C/E  Selection,  Data  Collection,  and  Model  Exercise 

2.3.1  Selection  of  Components/Equipments  .  .  .  . 

2.3.2  Required  Data  and  Source  Identification  .  . 

2.3.3  Data  Collection  . 

2.3.4  Exercise  of  the  Models  . 

2.4  Categorization  of  Standard  Components  List  .  .  .  . 

CHAPTER  THREE:  ANALYSIS  AND  RESULTS  . 

3.1  Enhancement  of  Standardization  Life-Cycle-Cost 

Model  . 


3.1.1  Navy  Sparing  Procedures  .  . 

3.1.2  Enhancement  . 

3.1.3  Enhanced  Model  Verification 


CONTENTS  (continued) 


Page 

3.2  Simplification  of  the  Enhanced  Model  .  3-10 

3.2.1  Influence  of  Input  Parameters  .  3-10 

3.2.2  Revision  of  the  Enhanced  Model . 3-14 

3.2.3  Determining  Input  Requirements  .  3-14 

3.2.4  Verification  of  Simplified  Standardization 

Model . 3-17 

3.3  C/E  Selection,  Data  Collection,  and  Model  Analysis  ....  3-17 

3.3.1  Selection  of  C/Es . 3-17 

3.3.2  Data  Collection . 3-18 

3.3.3  Analysis  of  the  Models . 3-21 

3.3.4  Use  of  the  Standardization  Life-Cycle-Cost 

Model . 3-23 

3.4  Standard  Components  List  Categorization  .  3-28 

CHAPTER  FOUR:  CONCLUSIONS  AND  RECOMMENDATIONS  .  4-1 

4.1  The  Enhanced  Standardization  Life-Cycle-Cost  Model  ....  4-1 

4.2  The  Simplified  Standardization  Model  .  4-1 

4.3  Additional  Development  .  4-1 

4.4  The  Standard  Components  List . 4-2 

APPENDIX  A:  DETERMINATION  OF  ON-BOARD  REPAIR  PARTS  AND  SYSTEM 

STOCK  PARTS . A-l 

APPENDIX  B:  ENHANCED  STANDARDIZATION  LIFE-CYCLE-COST  MODEL  ....  B-l 

APPENDIX  C:  STANDARDIZATION  LIFE-CYCLE  ELEMENT  COSTS,  CORRELATION 

RESULTS . C-l 

APPENDIX  D:  SAMPLE  ENHANCED  SLCCM  AND  SSM  PROGRAM  RUNS  .  D-l 

APPENDIX  E:  STANDARDIZATION  LIFE-CYCLE  ELEMENT  COSTS  BY  MODEL  .  .  .  E-l 

APPENDIX  F:  STANDARD  COMPONENTS  LIST  CATEGORIZATION  .  F-l 

APPENDIX  G:  LIST  OF  ACRONYMS . G-l 


viii 


CHAPTER  ONE 


INTRODUCTION 


1 . 1  BACKGROUND 

Naval  ship  acquisition  policies  require  the  consideration  of  all  tech¬ 
niques  that  may  contribute  to  reducing  the  total  life-cycle  cost  of  ships 
and  shipboard  equipment.  One  technique  is  the  application  of  a  life-cycle- 
cost  model  to  evaluate  the  overall  cost  of  "standard"  versus  "nonstandard" 
hull,  mechanical,  and  electrical  (HMSE)  equipments.  A  standard  equipment  is 
one  that  is  currently  installed  aboard  at  least  one  ship,  is  assigned  an 
allowance  parts  list  (APL) ,  and  is  provisioned  by  the  Navy  supply  system. 

Under  Contract  N00140-77-D-0417,  a  life-cycle-cost  model  was  developed  from 
the  Naval  Material  Command's  Life-Cycle-Cost  Model  for  the  Naval  Sea  Systems 
Command  (NAVSEA)  Standardization  Branch  (SEA-90T) .  The  model  was  subsequently 
determined  to  be  applicable  to  the  DDG-47  Class  ship  acquisition  program,  and 
it  was  documented  as  the  Standardization  Life-Cycle-Cost  Model  (SLCCM)  in 
Naval  Ship  Engineering  Center  (NAVSEC)  Report  6116D3-405-78,  dated  April 
1978.* 

The  application  of  this  model  in  the  ship  design  process  has  been  con¬ 
sidered  by  NAVSEA  for  use  as  an  aid  in  selecting  standard  or  nonstandard  HM&E 
equipments  in  the  DDG-48  ship  class  acquisition  program.  The  model  is  some¬ 
what  imprecise,  however,  in  that  the  method  for  computing  the  costs  of  pro¬ 
visioning  and  spares  and  repair  parts  does  not  follow  Navy  procedures  and 
does  not  include  the  effects  of  existing  inventory  spares  and  the  required 
spares  population.  Its  use  also  requires  the  input  of  extensive  component/ 
equipment  (C/E)  data. 


1 . 2  OBJECTIVE 

The  primary  objective  of  this  project  was  to  improve  the  Standardization 
Life-Cycle-Cost  Model  (SLCCM)  by  making  its  sparing  procedure  more  reflective 
of  Navy  practices  and  then  to  simplify  the  enhanced  model  to  facilitate  its 
use.  Two  separate  models  resulted  from  the  effort.  The  Enhanced  SLCCM  pro¬ 
vides  a  more  appropriate  spares  provisioning  capability  than  the  original 


*The  SLCCM  models  only  those  costs  related  to  standardization;  several  life¬ 
cycle-cost  contributors,  such  as  research  and  development  expenditures,  are 
not  employed. 
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SLCCM  and  is  intended  as  a  direct  replacement  for  that  model.  The 
Simplified  Standardization  Model  (SSM)  is  less  time-consuming,  is  easier 
to  use,  and  is  intended  as  a  substitute  for  the  Enhanced  SLCCM  when  the 
more  comprehensive  output  of  that  model  is  not  required.  Both  of  the  models 
are  intended  to  assist  Navy  acquisition  managers  in  determining  whether  or 
not  to  approve  the  use  of  contractor-recommended  nonstandard  equipment.  A 
further  objective  was  to  reformat  the  Standard  Components  List  (SCL)  so  that 
it  could  be  used  more  quickly  and  could  make  information  more  easily 
accessible. 


1 . 3  REPORT  STRUCTURE 

The  following  chapters  provide  descriptions  of  the  technical  approach 
and  analysis  techniques  applied  to  develop,  verify,  and  utilize  the  Enhanced 
SLCCM  and  an  abbreviated  or  simplified  version  of  it.  Standardization  life¬ 
cycle-cost  information  is  provided  for  20  selected  C/Es  of  varying  complexity. 
Conclusions  and  recommendations  drawn  from  this  effort  are  then  presented. 

Seven  appendixes  present  detailed  information  complementing  the  topics 
in  the  main  body  of  the  report.  Appendix  A  provides  the  basic  Navy  method 
for  calculating  On-Board  Repair  Parts  and  System  Stock  Parts,  from  which  the 
derivative  program  routines  in  the  Enhanced  SLCCM  were  developed. 

The  entire  Enhanced  SLCCM  is  presented  in  Appendix  B,  which  will  be  of 
interest  to  anyone  wishing  to  program  the  Enhanced  Model  or  use  it  to  con¬ 
duct  a  standardization  analysis.  Appendix  C  presents  standardization  costs, 
by  individual  element,  for  the  C/Es  used  for  model  verification.  Appendix 
D  contains  a  sample  set  of  computer  program  runs  for  both  the  Enhanced  SLCCM 
and  the  SSM.  Appendix  E  presents  standardization  costs,  by  individual  ele¬ 
ment,  for  each  of  the  study  C/Es  analyzed  through  use  of  the  Enhanced  SLCCM 
and  SSM.  Appendix  F  is  the  SCL  Nomenclature  Index,  in  a  recommended  new 
format.  Appendix  G  is  a  list  of  the  acronyms  employed  in  the  report. 
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the  standardization  efforts,  was  treated  as  a  separate  task  during  the  study 
and  is  so  depicted  in  the  figure. 


2.1  ENHANCEMENT  OF  STANDARDIZATION  LIFE-CYCLE-COST  MODEL 

The  current  SLCCM  does  not  include  the  effect  of  existing  system  stock 
available  from  prior  provisioning  of  each  standard  C/E.  Further,  it  does 
not  take  into  account  the  existing  on-board  repair  parts  that  support  the 
installed  C/E  fleet  population.  Enhancement  of  the  SLCCM  was  acnieved  by 
replacing  the  spares  equation  with  a  more  detailed  routine  that  includes: 

•  On-board  spares/repair  parts  in  the  fleet  and  wholesale  spares 

•  Sparing  procedures  employed  by  the  Ships  Parts  Control  Center 
(SPCC) ,  Mechanicsburg,  Pennsylvania 

2.1.1  Navy  Sparing  Procedures 

Before  modifying  the  SLCCM,  it  was  necessary  to  review  the  procedures 
currently  employed  by  the  Navy  to  support  Fleet  HM&E  C/Es.  This  was  accom¬ 
plished  through  discussions  with  Naval  Supply  Systems  Command  (NAVSUP) , 

Naval  Materiel  Command  (NAVMAT) ,  Naval  Weapons  Engineering  Support  Activity 
(NAVWESA) ,  and  Naval  Ship  Systems  Engineering  Station  Detachment  -  Mechanics¬ 
burg,  Pennsylvania,  (NAVSSES)  personnel,  as  well  as  personnel  assigned  to 
SPCC.  Further,  the  Fleet  Logistics  Support  Improvement  Program  (FLSIP)  was 
examined  to  determine  what  input  parameters  required  for  repair  part  deter¬ 
minations  affecting  spares  cost  could  be  appropriately  included  in  the 
Enhanced  SLCCM.  Finally,  it  became  apparent  that  an  understanding  of  the 
overall  procedures  for  spares  requirements  determination  flow  would  be  of 
direct  benefit  to  the  study  effort.  The  understanding  would  be  gained  through 
review  of  available  documentation  and  further  discussion  within  the  Navy 
organizations  noted  above;  and  it  would  ensure  that  the  study  team  had  taken 
into  account  all  significant  influences  in  Navy  spares  determination  and 
costing. 

While  the  procedures  review  was  in  progress,  there  was  a  similar  review 
of  the  altered  sparing  procedures  followed  when  a  C/E  not  already  in  the 
Navy  inventory  is  chosen  for  acquisition.  In  this  report,  the  latter  type 
of  C/E  is  designated  as  "nonstandard,"  while  the  C/E  already  in  the  Navy 
inventory  is  designated  as  "standard." 

2.1.2  Enhancement 


In  the  original  SLCCM,  costs  for  spare  parts  are  determined  solely  on 
the  basis  of  a  straightforward  calculation  of  spare  part  pipeline  require¬ 
ments.  In  that  calculation,  all  spare  parts  are  assumed  to  be  ordered  when 
needed;  no  production  delay  time  is  considered  for  part  replenishment,  and 
no  repair  delay  is  included  for  repairables.  Pipeline  quantities  are  calcu¬ 
lated  as  functions  of  replenishment  delays  and  part  usage  at  the  organiza¬ 
tional/intermediate  (0/1)  and  depot  levels.  In  addition,  no  allowance  is 
made  in  this  sparing  calculation  for  reducing  new  spares  requirements  because 
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spares  are  already  available  in  the  Navy  support  system.  To  provide  for 
more  realistic  evaluation  of  spares  costs,  a  sparing  routine  that  reflects 
sparing  methodologies  used  by  SPCC  was  developed  —  largely  by  modeling 
Navy  sparing  activities  as  defined  in  SPCCINTINST  4400. 30C.  The  substitu¬ 
tion  of  this  new  routine  for  the  pipeline  calculation  resulted  in  the 
Enhanced  SLCCM. 

2.1.3  Verification  of  Enhanced  Model 

The  Enhanced  Model  was  verified  through  two  separate  comparisons 
involving  the  number  of  spares  in  one  instance  and  the  overall  standardiza¬ 
tion  life-cycle  cost  in  the  other. 

In  the  first  comparison,  actual  APL  spare  parts  data  were  obtained  for 
one  of  the  standard  C/Es  used  to  validate  the  original  SLCCM.  The  number 
of  parts  in  the  APL  was  directly  compared  with  number  of  parts  calculated 
by  using  the  Enhanced  Model.  In  theory,  if  the  model  calculates  the  same 
number  of  spares  as  the  SPCC,  the  APL  and  model  spares  requirements  for  the 
trial  C/E  should  be  reasonably  similar. 

In  the  second  comparison,  the  data  for  the  same  C/E  were  employed  to 
exercise  the  Enhanced  Model .  Resultant  cost  outputs  were  compared  with  the 
output  from  the  original  SLCCM. 


2.2  SIMPLIFICATION  OF  THE  ENHANCED  SLCCM 

The  utility  of  the  Enhanced  Model  is  encumbered  by  the  large  volume  of 
data  inputs  required  for  its  operation  (the  number  depends  largely  upon  the 
number  of  parts  within  a  given  C/E  but  is  always  in  excess  of  100  entries) . 

To  counter  this,  the  model  was  examined  to  evaluate  possibilities  for  simpli¬ 
fying  it  into  a  Simplified  Standardization  Model  (SSM) .  The  intent  was  to 
develop  a  model  that  (1)  supports  the  standard  versus  nonstandard  decision¬ 
making  process  in  the  same  manner  as  the  Enhanced  Model,  (2)  determines  a 
standardization  life-cycle  cost  that  approximates  the  cost  generated  by  the 
SLCCM,  and  (3)  requires  a  significantly  smaller  volume  of  input  data  than 
the  Enhanced  Model. 


2.2.1  Influence  of  Input  Parameters 


A  sensitivity  analysis  was  performed  to  measure  the  influence  of  the 
data  inputs  on  the  standardization  life-cycle  cost  for  each  C/E  examined. 

A  variance  program  routine  was  used  on  the  Enhanced  SLCCM  inputs,  with  all 
data  inputs  individually  varied  plus  and  minus  25  percent.  The  resulting 
SLCC  outputs  were  evaluated  if  they  differed  from  the  original  SLCC  by  one 
percent  or  more . 


2.2.2  Revision  of  Enhanced  Model 

The  results  of  sensitivity  analyses  were  examined  to  determine  major 
cost-contributing  elements.  The  cost  elements  in  the  Enhanced  Model  were 
ranked  by  contribution,  and  the  major  contributors  were  identified.  At  the 
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same  time,  the  sensitivity  analysis  was  used  to  ensure  that  potential  cost- 
driver  data  inputs  were  not  unknowingly  eliminated.  The  Enhanced  Model  was 
then  revised  by  selecting  major  cost  elements  and  eliminating  those  which 
had  insignificant  impact.  The  equations  were  then  revised  to  reflect  the 
changes. 

2.2.3  Verification  of  Simplified  Standardization  Model 

The  objective  of  the  SSM  verification  was  to  assure  that  this  abbrevi¬ 
ated  model  would  derive  standardization  life-cycle  costs  that  provided 
indicators  reasonably  similar  to  those  obtained  through  use  of  the  Enhanced 
SLCCM.  Because  the  SSM  will  compute  and  sum  a  reduced  number  of  standardiza¬ 
tion  model  element  costs,  it  was  expected  that  the  SSM  costs  would  usually 
be  lower  than  those  provided  by  the  Enhanced  SLCCM. 

Twenty  C/Es  were  analyzed  through  application  of  both  the  Enhanced 
SLCCM  and  the  SSM.  Results  were  compared  to  verify  the  SSM  and  to  establish 
criteria  for  its  use. 


2.3  C/E  SELECTION,  DATA  COLLECTION,  AND  MODEL  EXERCISE 

Through  examination  of  the  SCL,  C/Es  were  selected  for  use  in  develop¬ 
ment,  test,  and  exercise  of  the  Enhanced  SLCCM  and  SSM;  the  selection  was 
made  in  a  way  that  would  ensure  an  equal  distribution  of  C/Es  in  terms  of 
complexity.  It  was  necessary  to  select  20  C/Es,  collect  data  input  for  the 
C/Es,  and  use  the  data  in  both  models.  Three  additional  c/Es  employed  dur¬ 
ing  validation  of  the  original  SLCCM  were  also  used. 

2.3.1  Selection  of  Components/Equipments 

A  C/E  for  which  an  SLCC  had  been  derived*  was  used  to  ensure  that 
enhancement  results  were  reasonable  and  that  other  portions  of  the  model 
were  unaffected  by  the  new  routines.  Two  other  C/Es  (from  the  same  source) 
were  used  to  compare  Enhanced  SLCCM  results  and  the  derivative  SSM  results. 

Subsequent  to  the  development  testing,  20  C/Es  were  selected  from  the 
SCL  for  analysis  with  both  the  Enhanced  SLCCM  and  the  SSM.  SCL-listed  C/Es 
are  standard  C/Es;  i.e.,  they  each  have  an  APL  and  have  at  least  one  instal¬ 
lation  in  the  fleet.  The  C/Es  were  selected  from  each  of  the  five  complexity 
categories.  The  complexity  categories  from  which  the  C/Es  were  selected 
were  determined  by  the  number  of  line  items  in  each  C/E's  APL.  The  cate¬ 
gories  range  from  the  least  complex  —  not  more  than  one  APL  line  item,  to 
the  most  complex  —  more  than  50  APL  line  items.  As  a  result  of  a  subsequent 
review,  a  number  of  the  original  selections  were  replaced  with  others  that 
were  high-volume  fleet  C/Es  and  were  still  being  produced  by  vendors. 


*These  SLCCs  were  developed  for  a  related  effort;  they  are  described  in 
Interim  Report,  Standardization  Life-Cycle-Cost  Analyses,  June  1979,  ARINC 
Research  Publication  1863-01-SR-1962 . 
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2.3.2  Required  Data  and  Source  Identification 

The  SLCCM  requires  at  least  104  inputs  for  each  C/E.  The  Enhanced 
SLCCM  requires  additional  inputs  depending  on  the  numbers  of  replacement  parts 
within  each  C/E.  The  SSM  requires  fewer  inputs,  many  of  which  are  preas¬ 
signed  and  are  used  for  all  C/Es.  Inputs  for  all  three  models  are  obtained 
from  the  same  set  of  data.  The  required  data  are  categorized  as  follows: 

•  Prime  C/E  data  -  specific  technical  data  directly  related  to  the 
designated  C/E. 

•  Standard  data  -  general  input  and  cost  data  normally  obtained  from 
the  Government  or  contractors.  This  type  of  data  is  used  for  all 
C/Es. 

This  last  group  comprises  "universal"  data,  which  are  constant  for  most 
equipments  regardless  of  which  model  is  in  use,  e.g.,  annual  National  Stock 
Number  (NSN)  maintenance  costs. 

Engineering  estimates  or  extrapolations  are  used  when  actual  data  are 
not  available.  These  are  derived  from  interpretation  of  related  work  efforts, 
or  from  composites  of  several  data  inputs  (for  example,  data  for  depot  main¬ 
tenance  storage  space  are  obtained  from  information  on  size,  numbers  in 
inventory,  and  numbers  of  spare  parts) .  Other  data  inputs  are  derived  from 
reference  materials  and  interviews  with  Navy  personnel.  'With  minor  modifi¬ 
cations  and,  where  appropriate,  inclusion  of  the  additional  spares  entries, 
the  input  data  remain  the  same  as  those  required  for  the  SLCCM  presented  in 
NAVSEC  Report  6113D3-405-78 ,  April  1978. 

2.3.3  Data  Collection 


The  first  step  in  the  data  collection  process  was  to  identify  the  in¬ 
formation  needed  for  the  analyses.  The  second  step  of  the  collection  pro¬ 
cess  consisted  of  identifying  sources  for  this  information.  The  remaining 
step  was  to  query  those  sources  to  gain  the  required  information.  Documen¬ 
tation  was  ordered  or  otherwise  located  for  review  and  direct  interviews, 
and  telephone  discussions  were  arranged  with  cognizant  personnel.  As  appro¬ 
priate,  approximations  were  made  by  extrapolation,  comparisons  with  similar 
C/Es,  and  engineering  estimates. 

2.3.4  Exercise  of  the  Models 


Both  the  Enhanced  SLCCM  and  the  SSM  were  developed  with  the  SLCCM 
used  as  the  baseline  model.  To  test  the  model  development,  it  was  convenient 
to  employ  data  that  had  been  gathered  for  C/Es  previously  used  in  the  SLCCM. 
Additional  data  inputs  for  each  C/E  were  used  in  the  Enhanced  SLCCM,  includ¬ 
ing  the  sparing  routines.  As  a  verification  procedure,  the  outputs  of  the 
new  models  were  compared  with  the  results  from  the  baseline  SLCCM.  This 
required  computer  program  exercises  for  one  to  three  C/Es  with  each  model. 
Two  C/Es  used  for  validation  of  the  Enhanced  SLCCM  were  also  exercised  with 
the  SSM. 
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Obtaining  a  differential  (or  delta)  between  the  SLCC  of  a  standard  C/E 
and  the  SLCC  of  a  nonstandard  C/E  that  has  been  recommended  as  a  substitute 
is  useful  when  acquisition  of  a  ship's  C/E  is  being  considered.  To  obtain 
this  delta,  it  is  necessary  to  provide  input  data  on  both  standard  and  non¬ 
standard  C/Es  for  use  with  the  standardization  models. 

Two  computer  program  runs  were  made  with  each  model  for  each  of  the 
20  C/Es  employed  in  the  study.  The  first  program  run  for  each  C/E  was  made 
with  data  as  collected,  a  "standard  run."  For  the  second  program  run  with 
each  C/E,  the  standard  input  data  were  altered  to  create  a  nonstandard  C/E. 
(Such  pseudo-nonstandard  C/Es  are  employed  in  this  study  because  appropriate 
nonstandard  replacements  for  the  20  selected  C/Es  were  not  identified  and, 
in  fact,  may  not  exist.)  The  alteration  was  based  on  whether  a  standard  C/E 
input  was  different  from  that  which  would  be  entered  if  a  C/E  were  nonstan¬ 
dard;  for  example,  the  cost  to  prepare  an  APL  for  a  standard  C/E  would  be 
zero  (the  APL  already  exists) ,  but  a  cost  would  be  entered  for  a  nonstandard 
C/E.  In  other  cases,  the  cost  was  merely  lower  for  the  standard  C/E  data 
input.  In  a  few  cases,  the  SLCC  for  a  standard  C/E  may  exceed  that  for  a 
nonstandard:  for  example,  the  prime  equipment  procurement  price  could  very 
well  be  lower  for  a  nonstandard  C/E. 

The  number  of  times  each  model  was  exercised  for  testing,  standard  C/Es 
and  nonstandard  C/Es  is  shown  in  Table  2-1. 


Table  2-1.  MODEL  PROGRAM  RUNS* 

Model 

Testing 

Standard 

C/Es 

Nonstandard 

C/Es 

Enhanced 

SLCCM 

4 

20 

20 

SSM 

6 

20 

20 

‘Includes  only  complete  exercise  of  the  models. 
Multiple  program  runs  to  develop  or  test  sub¬ 
routines  and  to  obtain  standard/nonstandard 
differences  are  not  incorporated  in  these  to¬ 
tals.  Partial  runs  to  provide  specific  data 
readouts  are  also  excluded. 

2.4  CATEGORIZATION  OF  STANDARD  COMPONENTS  LIST* 

The  Standard  Components  List  (SCL)  is  a  valuable  tool  for  Naval  ships 
acquisition  personnel  and  the  shipbuilder  alike.  With  the  Master  Integrated 
Allowance  Parts  List,  it  provides  reference  data  for  Government  personnel 


*"Naval  Sea  Systems  Command  Components  List  for  Hull  Mechanical  Electrical 
Equipment"  (NAVSEA  S-0300-AA-PLL-00-0,  1  October  1978). 
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and  permits  the  shipbuilder  to  identify  recommended  standard  C/Es  that  are 
in  accord  with  design  specifications  and  standardization  requirements. 

The  current  SCL  format  lends  itself  to  rapid  reference  for  those  who 
use  it  directly  on  a  day-to-day  basis.  The  occasional  user,  however,  finds 
it  difficult  to  use.  The  objective  of  this  effort  is  to  make  the  SCL  easier 
to  use  by  providing  more  readily  accessible  information.  To  achieve  this 
objective,  the  SCL  was  reviewed  and  reformatted  in  the  following  manner: 

•  The  categories  developed  during  a  previous  study*  were  used.  C/Es 
were  classified  by  similarity,  representing  divisions  of  a  ship  Work 
Breakdown  Structure  (SWBS) 

•  A  set  of  sample  C/Es  was  selected  from  the  SCL  to  be  representative 
of  similar  equipments  within  each  group.  A  three-step  selection 
method  was  employed: 

(1)  Random  samples  from  each  selected  SCL  set  (e.g.,  all  listed 
Motor  Electric,  AC,  2-speed  C/Es  are  a  SCL  set)  were  reviewed. 
The  C/E  with  the  greatest  number  of  fleet  installations  was 
selected.  If  the  SCL  set  was  large,  more  than  one  random  sample 
was  selected. 

(2)  Each  selection  was  examined  to  determine  the  number  of  line 
items  appearing  on  the  C/Es  APL. 

(3)  The  selected  C/E  with  the  largest  number  of  APL  line  items  in 
each  set  was  chosen  to  represent  the  set. 

•  The  selected  sample  C/E  was  then  "classed"  by  SWBS. 

•  Each  selected  sample  C/E  was  assigned  into  a  complexity  category. 

The  assignment  was  based  on  the  number  of  APL  line  items  making 
up  the  C/E  and  the  bounds  of  each  complexity  category.  The  com¬ 
plexity  categories  were  described  in  ARINC  Research  Publication 
1821-11-1-1733.*  The  complexity  categories  are  shown  in  Table  2-2. 


Table  2-2.  COMPLEXITY  CATEGORIES  FOR  C/Es 

Complexity  Category 

APL  Line  Item  Range 

A 

0-1 

B 

2-6 

C 

7-13 

D 

14-50 

E 

More  than  50 

•  Finally,  a  reformatted  SCL  Nomenclature  Index  was  prepared  by  using 
the  sample  sets  of  representative  C/Es  (there  are  approximately 
1,000  C/Es  in  the  sample). 


*The  Cost-Effectiveness  of  Standardization  for  Hull,  Mechanical,  and  Elec¬ 
trical  Equipment,  April  1978. 
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CHAPTER  THREE 


ANALYSIS  AND  RESULTS 


This  chapter  describes  the  development  of  the  Enhanced  SLCCM  and  the 
SSM,  the  verification  and  use  of  the  models  for  selected  Navy  C/Es,  and  a 
proposed  reformatting  of  the  SCL. 


3.1  ENHANCEMENT  OF  STANDARDIZATION  LIFE-CYCLE-COST  MODEL 

The  Enhanced  SLCCM  was  developed  by  improving  the  method  used  to  com¬ 
pute  spares  cost.  That  development  and  verification  of  the  model  are 
discussed  in  this  section. 

3.1.1  Navy  Sparing  Procedures 

The  sparing  procedures  used  by  the  Navy  were  reviewed  to  derive  an 
accurate  method  of  calculating  the  cost  of  standard  and  nonstandard  HM&E 
spare/repair  parts  for  inclusion  in  the  SLCCM.  From  this  review,  diagrams 
were  developed  to  show  the  methods  used  by  SPCC  to  determine  the  additional 
parts  costs  when  standard  or  nonstandard  C/Es  are  introduced  into  the  Navy 
inventory.  Information  used  to  develop  the  diagrams,  shown  in  Figures  3-1 
and  3-2,  was  obtained  from  Navy  documentation  (principally  SPCCINTINST 
4400. 30C),  interviews  with  cognizant  Naval  personnel,  and  other  Navy-funded 
studies . 

Both  diagrams  show  the  general  methodology  in  use  at  SPCC  for  spare 
parts  provisioning.  The  dashed-line  box  in  Figure  3-2  shows  an  alternate 
means  of  estimating  parts  cost  for  a  nonstandard  C/E  when  shipbuilder/vendor 
data  are  not  available  (from  Form  4786/4786A) .  This  method  requires  identi¬ 
fication  of  a  C/E  similar  to  the  recommended  nonstandard  C/E,  usually  through 
reference  to  the  SCL.  The  similar  C/Es  APL  is  obtained,  and  from  that  docu¬ 
ment  its  sparing  is  determined  by  National  Stock  Numbered  parts.  These  parts 
are  then  costed  through  use  of  the  Navy  Management  Data  List  (NMDL) . 

The  original  SLCCM  determines  spares  requirements  simply  on  the  basis 
of  a  calculation  of  the  number  of  items  needed  to  fill  the  ordering  and 
delivery  pipeline  for  each  C/E  part.  Spares  requirements  are  modeled  by 
using  part  quantity,  lead  time,  and  failure  rate  to  determine  the  number  of 
spares  needed  to  fill  the  pipeline.  This  model  is  linear.  It  calculates 
allowances  of  non-whole  parts  and  does  not  provide  for  spares- sharing  benefits. 
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Figure  3-1.  PARTS  COST  DETERMINATION:  STANDARD  C/E 


To  improve  the  original  SLCCM,  the  linear  SLCCM  sparing  pipeline  routine 
was  replaced  with  a  routine  of  the  SPCC  spares  provisioning  methodology. 

3.1.2  Enhancement 

Enhancement  of  the  SLCCM  consisted  of  removing  its  linear  sparing  pipe 
line  routine  and  replacing  it  with  a  routine  of  the  sparing  methodology 
used  by  SPCC.  The  routine  developed  to  represent  the  SPCC  sparing  method¬ 
ology  has  two  sections,  one  to  determine  on-board  spares  requirements 


Selected 
Nonstandard  C/E 


Figure  3-2.  PARTS  COST  DETERMINATION:  NONSTANDARD  C/E 

(Figure  3-3)  and  one  to  determine  overall  system  stock  parts  allowances, 
also  known  as  wholesale  stock  (Figure  3-4).  Appendix  A  summarizes  the 
SPCC  procedures  for  determining  these  on-board  and  wholesale  spares  require¬ 
ments.  Data  for  the  parameters  shown  as  Inputs  in  Figures  3-3  and  3-4  are 
needed  to  establish  spares  requirements  for  each  part.  Table  3-1  lists  and 
defines  these  input  parameters. 

The  procedure  illustrated  in  Figure  3-3  is  used  to  determine  the  number 
of  on-board  spares  required  for  each  part.  First,  the  expected  quarterly 
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Figure  3-3.  FLOW  SCHEMATIC:  MODEL  OF  SPCC  METHODOLOGY  FOR 
ON-BOARD  SPARES  DETERMINATION 


demand  (p)  for  the  part  being  spared  is  calculated  (Block  1) .  A  quarterly 
on-board  spares  allowance  quantity  is  calculated  from  the  expected  demand 
quantity  (Block  2).  If  the  quarterly  parts  demand  is  less  than  1.0,  the 
part  on-board  spares  quantity  is  selected  as  the  higher  value  of  MRU  and  PMR 
(Block  4).  If  the  quarterly  parts  demand  is  equal  to  or  greater  than  1.0, 
the  part  on-board  spares  quantity  is  selected  as  the  highest  of  the  calcu¬ 
lated  quarterly  allowance  quantity,  MRU,  or  PMR  (Block  5) .  In  this  procedure 
MRU  and  PMR  are  always  integers.  The  quarterly  allowance  quantity  is  also 
used  as  an  integer.  The  calculated  amount  is  rounded  upward  to  the  next 
higher  integer  value  when  its  calculated  fractional  part  is  greater  than  or 
equal  to  0.5.  Otherwise,  it  is  truncated  to  the  next  lower  integer  value. 
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(continued) 


Figure  3-4.  FLOW  SCHEMATIC:  MODEL  OF  SPCC  METHODOLOGY  FOR 
WHOLESALE  SPARES  DETERMINATION 


Table  3-1.  SPARE  REQUIREMENTS  DATA  INPUTS 

Symbol 

Identification 

COG 

Cognizance  Code  -  Identifies  stores  account  and  cognizance 
symbol. 

MRU 

Minimum  Replacement  Unit  -  Quantity  of  part  to  be  replaced 
when  repair  is  required. 

PLT 

Production  Lead  Time  -  Estimate  of  total  calendar  time 
needed  to  produce  a  spare  part . 

PMR 

Planned  Maintenance  Requirement  -  Used  to  determine  override 
amount.  Quantity  of  a  repair  part  required  for  replace¬ 
ment  at  a  given  time  or  after  a  number  of  operating  hours. 

PSC 

Source  Code  -  Indicates  manner  of  acquiring  support  parts 
for  maintenance,  repair,  or  overhaul  of  C/E. 

QTY 

Quantity  -  Part  quantity  per  C/E. 

RF 

Replacement  Factor  -  Provisioning  estimate  of  anticipated 
demand  of  the  part  in  the  particular  application. 

SL 

Shelf  Life  -  Estimate  of  shelf  life  of  part  from  manufacture 
date  to  disposition  or  test  for  continued  usefulness. 

TOR 

Technical  Override  Factor  -  Provisioning  decision  that  may 
override  allowance  range. 

VAD 

Value  of  Annual  Demand  -  The  product  of  Y  (Years  in  life- 
cycle  analysis)  times  the  unit  price. 

YD 

Annual  Demand  -  The  expected  annual  replacement  quantity. 

CEOB 

New  C/Es  -  The  number  of  new  C/Es  per  ship  resulting  from 
standardization  evaluation. 

POPZ 

Fleet  C/Es  -  The  number  of  C/Es  in  the  fleet  prior  to  new 
procurement . 

POPOB 

Ship  C/Es  -  The  number  of  C/Es  per  ship  prior  to  new  procure¬ 
ment. 

SHIPS 

Total  Ships  -  The  total  number  of  ships  upon  which  the  new 

C/E  will  be  installed. 

Note:  All  except  the  last  four  inputs  are  variable  parts  data  input. 

The  number  of  wholesale  spares  is  determined  by  means  of  the  procedure 
diagrammed  in  Figure  3-4.  First,  the  total  fleetwide  expected  annual  demand 
is  calculated  (Block  1).  If  this  annual  demand  is  less  than  one,  then  the 
part  can  only  be  spared  as  an  insurance  item.  If  annual  demand  is  greater 
than  or  equal  to  one,  it  can  be  considered  for  sparing  as  a  demand-based 
item.  There  are  two  tests  to  determine  whether  or  not  sparing  should  be 
demand-based.  In  the  first  test  (Block  4)  the  annual  demand  quantity  is 
compared  with  the  minimum  quantity  requirement  established  for  the  part's 
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cognizance  code.  If  the  annual  demand  is  below  the  minimum  quantity,  it  is 
tested  against  the  minimum  established  for  the  part's  cognizance  code  and 
resupply  lead  time  (Block  5) .  If  the  annual  demand  is  above  the  minimum 
quantity,  the  wholesale  spares  quantity  is  calculated  as  shown  in  Block  6. 

If  the  annual  demand  is  lower  in  both  cases,  the  part  is  considered  for 
sparing  as  an  insurance  item. 

For  parts  to  which  "S"  has  been  assigned  as  the  Technical  Override 
(TOR)  code  (requires  OBRP  in  multiples  of  MRU) ,  insurance  wholesale  spares 
are  established  equal  in  a  quantity  of  one  or  the  MRU  quantity,  whichever 
is  greater  (Block  8) .  Parts  with  TORs  other  than  "S"  and  a  "PB"  source 
code  (essential  part)  are  system- stock- spared  only  as  insurance  items  (in 
a  quantity  equal  to  one  MRU)  when  there  are  no  on-board  spares  established 
for  the  part  (Blocks  9,  12,  13,  11).  Otherwise,  no  wholesale  spares  are 
allowed.  Parts  with  source  codes  other  than  "PB"  are  spared  as  wholesale 
insurance  spares  only  when  their  assigned  TOR  code  is  "C"  (permits  OBRP  when 
requirement  is  equal  to  or  greater  than  0.0625  of  a  part).  In  this  case, 
an  insurance  spares  quantity  equal  to  the  part  MRU  quantity  is  allowed. 

In  the  Enhanced  SLCCM  these  procedures  are  used  twice:  once  to  deter¬ 
mine  the  spares  quantity  existing  before  acquisition  of  the  new  C/Es,  and 
once  to  determine  spares  quantity  required  following  acquisition  of  the  C/Es. 
Thus  if  10  of  a  C/E  type  are  already  in  the  fleet  and  12  more  are  being 
acquired,  the  procedures  are  exercised  once  with  10  C/Es  and  once  with  22 
C/Es  (10  +  12) .  In  each  case  the  total  of  spares  for  each  part  equals  on¬ 
board  spares  plus  wholesale  spares.  The  difference  between  the  "existing 
C/Es"  case  and  the  "existing  plus  new  C/Es"  case  in  total  spares  quantities 
determined  for  each  part  is  charged  as  spares  to  the  new  C/E  acquisition 
being  considered.  The  cost  of  these  spares  is  calculated  in  SLCCM  base-year 
dollars.  The  base-year  spares  cost  is  then  divided  among  the  C/E  life-cycle 
years  in  proportion  to  the  quantity  of  C/Es  acquired  in  each  year.  The 
resulting  spares  cost  charged  to  each  life-cycle  year  is  inflated  appropri¬ 
ately.  Appendix  B  contains  a  description  of  the  Enhanced  SLCCM. 

3.1.3  Enhanced  Model  Verification 

The  spares  required  by  an  existing  C/E's  APL  were  compared  with  those 
obtained  from  the  Enhanced  SLCCM.  Although  the  comparison  was  reasonable 
for  the  C/E  used,  analysis  of  the  sparing  process  shows  that  results  of 
such  comparisons  should  be  carefully  evaluated. 

The  Enhanced  SLCCM  was  also  verified  by  comparing  the  required  number 
of  spares  for  a  C/E  with  the  number  determined  by  the  original  SLCCM. 

3. 1.3.1  Comparison  with  Allowance  Parts  List  Data 

At  the  outset  of  the  study,  it  was  believed  that  a  comparison  of  the 
model's  sparing  routine  output  for  a  standard  C/E  with  the  spares  allowed 
by  the  existing  APL  would  be  a  reliable  means  of  verifying  that  the  routine 
was  functioning  adequately.  Upon  analysis,  it  became  apparent  that  this  may 
not  always  be  practical.  Differences  in  spares  allowances  computed  by  the 


i. 
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standardization  model  and  the  allowances  shown  in  the  APLs  can  sometimes  be 
significant.  These  differences  can  be  caused  by  the  following  factors: 

•  An  APL's  allowances  are  based  partly  on  its  "parent"  lead  APL  (LAPL) . 
The  LAPL  is  often  years  old  and  may  contain  information  that  is  out 
of  date;  for  example,  original  LAPLs  use  Technical  Replacement 
Factors  (TRF)  that  are  essentially  estimates  of  spare  parts  demand 
based  on  experience.  Subsequent  to  fleet  introduction,  actual  fleet 
maintenance  of  the  C/E  will  provide  more  accurate  Best  Replacement 
Factors  (BRF) ,  which  may  be  quite  different  from  the  earlier  TRF. 

The  standardization  models  use  BRFs  when  they  are  available  (in  most 
instances  in  study  samples) .  Since  the  Best  Replacement  Factor  is 
of  major  significance  in  computing  spares,  the  spares  requirements 
obtained  by  using  the  model  may  be  different  from  those  in  the  exist¬ 
ing  APL. 

•  If  the  90-day  spares  requirement  is  less  than  one  of  a  particular 
part,  that  part  may  still  be  allowed  as  an  insurance  spare  (a  spare 
of  one) .  A  variety  of  factors  may  be  analyzed  to  make  a  decision 
for  such  authorization,  the  major  ones  being  that  the  individual 
90-day  spare  part  requirement  (calculated  through  use  of  the  FLSIP 
Allowance  Table,  Appendix  Table  A-l)  is  for  a  quantity  of  at  least 
0.0625  (i.e.,  less  than  one  part)  and  that  the  part  be  vital  to  the 
C/E 's  operation.  The  standardization  model  recognizes  the  0.0625 
minimum  requirement  but  treats  all  spares  at  that  or  higher  require¬ 
ments  levels  as  vital  to  the  C/E's  operation. 

The  effect  of  the  TRF/BRF  differences  could  cause  a  wide  variation  in 
the  spares  allowance.  Considering  certain  spares  as  vital  to  the  C/E  can, 
in  some  cases,  permit  a  computation  allowance  of  one  spare  where  the  APL 
would  allow  none.  Small  differences  between  the  model  computation  and  the 
APL  can  occur  as  a  result  of  parts  packaging;  for  example,  it  may  be  impos¬ 
sible  to  spare  less  than  one  package  of  three  bolts  where  only  two  bolts 
are  required.  Thus,  although  the  original  APL  sparing  figures  were  formally 
calculated  in  a  standard  manner,  other  calculations  may  use  different  factors 
and  result  in  different  sparing  quantities. 

Nevertheless,  the  C/E*  used  in  the  verification  of  the  Enhanced  SLCCM 
shows  close  agreement  between  APL  and  Model  requirements: 

•  Of  26  spare  parts,  20  were  spared  the  same  by  both  the  APL  and 
the  model. 

•  Of  the  remaining  six  parts,  five  were  within  one  of  being  identi¬ 
cally  spared. 

•  Sparing  of  one  part  differed  by  an  allowance  of  two. 


♦Filter  (lube  oil),  APL  487140001,  LAPL  48-002. 


3. 1.3. 2  Comparison  with  Results  of  Standardization  Life-Cycle-Cost 
Model 

The  plan  to  compare  the  results  of  an  Enhanced  SLCCM  analysis  with  the 
results  of  a  SLCCM  analysis  was  completed  for  the  same  C/E  used  in  the  fore¬ 
going  APL  comparison. 

The  differences  between  the  SLCCM  and  Enhanced  SLCCM  results  occurs  in 
the  area  of  support  acquisition.  This  was  expected  since  the  SLCCM  and  the 
Enhanced  SLCCM  are  identical  except  for  the  Enhanced  Model's  improved  abil¬ 
ity  to  predict  required  spare  parts.  In  extension  of  the  comparison  to  both 
the  standard  C/E  and  a  nonstandard  C/E,  it  became  apparent  that  there  is  an 
SLCC  increase  when  it  is  computed  by  the  Enhanced  Model  (see  Table  3-2) . 


Table  3-2.  SLCCM  VERSUS  ENHANCED  SLCCM  —  SLCC  DIFFERENCES 
(THOUSANDS  OF  DOLLARS) 


Standard  C/E 

Nonstandard  C/E 

Model 

Differences 

SLCCM 

Enhanced 

SLCCM 

Enhanced 

Standard 

Nonstandard 

SLCCM 

SLCCM 

C/E 

C/E 

1,741 

1,756 

1,892 

1,908 

15 

16 

The  results  suggest  that  either  the  SLCCM  or  the  Enhanced  SLCCM  can  be  used 
for  SLCC  comparisons  between  standard  and  nonstandard  C/Es.  There  are,  how¬ 
ever,  two  situations  in  which  use  of  the  Enhanced  version  is  indicated. 
First,  where  failure  rates  of  high-value  C/E  parts  are  expected  to  be  high, 
the  Enhanced  SLCCM  will  provide  a  more  accurate  picture  of  the  support  costs 
than  the  SLCCM.  Second,  if  in  addition  to  the  total  SLCC  the  user  has  a 
need  to  discriminate  between  standard  and  nonstandard  costs  shown  by  an 
individual  spare-related  support  element,  the  Enhanced  SLCCM  is  capable  of 
providing  more  accurate  information  than  the  SLCCM. 


3.2  SIMPLIFICATION  OF  THE  ENHANCED  MODEL 

The  Enhanced  SLCCM  elements  (or  equations)  were  examined  with  the  goal 
of  simplifying  the  model  by  eliminating  those  elements  having  minimal  effect 
on  the  SLCC. 

3.2.1  Influence  of  Input  Parameters 

Each  Enhanced  SLCCM  data  input  was  varied  +  25  percent  to  determine  its 
influence  on  the  standardization  life-cycle  cost.  Every  input  that  changed 
the  output  results  by  one  percent  or  more  was  examined.  This  process  was 
accomplished  for  each  of  the  20  C/Es  modeled. 

While  the  sensitivity  analysis  was  being  performed  for  the  20  study 
C/Es,  the  element  SLCC  contributions  obtained  with  the  three  validation 


C/Es  were  ranked.  Table  3-3  presents  this  ranking,  showing  that  five 
elements  constitute  more  than  90  percent  of  the  SLCC.  These  five  elements 


Table  3-3.  MODEL  ELEMENTS  RANKED  BY  SLCC  ( 

CONTRIBUTION 

Average 

Model  Element 

SLCC  Contribution 

(Percent) 

1.  Production  Hardware  {Prime  Equipment 

45 

Acquisition) 

2.  Overhaul  (Support,  Follow-On) 

16 

3.  Preventive  Maintenance  (Support,  Follow-On) 

12 

4.  Training  (Initial  Support  Acquisition) 

11 

5.  Training  (Support,  Follow-On) 

10 

6.  Corrective  Maintenance  (Support,  Follow-On) 

2 

7.  Documentation  (Initial  Support  Acquisition) 

2 

8.  Document  Maintenance  (Support,  Follow-On) 

1 

9.  Supply  Support  (Support,  Follow-On) 

<1 

10.  Support  and  Test  Equipment  Acquisition 

<1 

(Initial  Support  Acquisition) 

11.  Production  Test  and  Equipment  (Prime 

<1 

Equipment  Acquisition) 

12.  Facilities  (Support,  Follow-On) 

<1 

13.  Government  Program  Management 

<1 

14.  Production  Support  and  Services  (Prime 

<1 

Equipment  Acquisition) 

15.  Support  and  Test  Equipment  Maintenance 

<1 

(Support,  Follow-On) 

were  then  examined  to  determine  their  influence  on  the  total  SLCC.  Although 
the  percentages  vary  from  equipment  to  equipment,  approximately  80  percent 
of  the  SLCC  for  each  of  the  20  C/Es  analyzed  is  based  on  these  five  cost 
elements.  These  five  elements,  therefore,  were  chosen  to  represent  the  SSM. 
Examination  of  the  five  chosen  elements  yields  the  37  individual  cost  inputs 
listed  in  Table  3-4. 

Of  the  37  required  inputs,  24  were  identified  as  prime  inputs;  they  are 
listed  in  Table  3-5.  The  remaining  13  are  standard  inputs.  Of  the  24  prime 
inputs,  about  one- third  were  identified  as  having  the  individual  effect  of 
varying  the  total  output  by  more  than  5  percent  if  their  input  was  varied  by 
25  percent  during  the  sensitivity  analysis.  The  other  two-thirds  have  a 
smaller  impact  but  still  vary  the  total  output  by  more  than  one  percent. 
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Table  3-4. 

INPUT  DATA  REQUIRED  FOR  FACH  MAJOR  SSM  ELEMENT  j 

Major  Element 

— 

Input  Data 
Code 

Input  Data  Description 

Prime  Equipment  Acquisition  - 

NN 

C/E  annual  acceptance  schedule 

Production  Hardware 

CU 

C/E  procurement  price 

AHA 

Shipyard  labor  rate 

NHB 

Hours  to  review  SCL 

NHL 

Hours  for  trade-off  evaluation 

NHF 

Hours  for  nonstandard  C/E  evaluation 

NHH 

Hours  to  incorporate  standardization  specifications 

PHS 

Cost  per  nonstandard  item 

PHT 

Number  of  nonstandard  items 

Y 

Number  of  years  covered  by  life-cycle  analysis 

YACQ 

Number  of  years  of  C/E  acquisition 

Support  (Follow-On)  - 

N  ( I ) 

C/E  inventory 

Preventive  Maintenance 

N 

Designator  for  specific  preventive  maintenance  type 

NM 

Number  of  preventive  maintenance  types 

OT 

C/E  operating  time 

LPM 

Maintenance  time  for  each  type  of  preventive 
maintenance  activity 

RSL 

Organizational /intermediate  maintenance  personnel 
pay  rate 

MPM 

Material  cost  of  each  preventive  maintenance  type 
of  action 

NPM 

Time  between  inspections  of  each  type  of  preventive 
maintenance 

Y 

Number  of  years  covered  by  life-cycle  analysis 

Support  (Follow-On)  - 

NOH 

C/E  overhaul  schedule 

Overhaul 

OHL 

Overhaul  maintenance  time 

RSD 

Depot  maintenance  pay  rate 

OHT 

Material  shipping  rate 

OHM 

Overhaul  maintenance  material  cost 

Y 

Number  of  years  covered  by  life-cycle  analysis 

Initial  Support  Acquisition  - 

PTO 

Number  of  students  (operator) 

Initial  Training 

CTO 

Operating  personnel  training  cost 

PTM 

Number  of  students  (O/I  maintenance) 

CTM 

O/l  maintenance  personnel  training  cost 

PTP 

Number  of  students  (dej>ot  maintenance) 

CTP 

Depot  maintenance  personnel  training  cost 

PTI 

Number  of  students  (instructor) 

CTI 

Instructor  personnel  (training  cost) 

ATU 

Acquisition  and  installation  costs  of  training 
aids 

Y 

Number  of  years  covered  by  life-cycle  analysis 

YACQ 

Number  of  years  of  C/E  acquisition 

Support  (Follow-On)  - 

CTO/CTM/ 

Follow-On  Training 

CTP 

(Repeat  items) 

LO 

Manning  level  of  operating  personnel 

LM 

Manning  level  of  0/1  maintenance  personnel 

LP 

Manning  level  of  depot  maintenance  personnel 

RAM 

Personnel  attrition  rate  (operator  and  0/1 
maintenance) 

RAP 

Personnel  attrition  rate  (depot  maintenance) 

Y 

Number  of  years  covered  by  life-cycle  analysis 
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Table  3-5.  SSM  PRIME  INPUTS 

Input  Data 
Code 

Input  Data  Description 

NN 

C/E  annual  acceptance  schedule 

CU 

C/E  procurement  price 

N(I) 

C/E  inventory 

OT 

C/E  operating  time 

LPM 

Maintenance  time  for  each  type  of  preventive 
maintenance  activity 

RSL 

Organizational/intermediate  maintenance  personnel 
pay  rate 

NPM 

Time  between  inspections  of  each  type  of  preven¬ 
tive  maintenance 

NOH 

C/E  overhaul  schedule 

OHL 

Overhaul  maintenance  time 

RSD 

Depot  maintenance  pay  rate 

PTO 

Number  of  students  (operator) 

CTO 

Operating  personnel  training  cost 

PTM 

Number  of  students  (0/1  maintenance) 

CTM 

0/1  maintenance  personnel  training  cost 

PTP 

Number  of  students  (depot  maintenance) 

CTP 

Depot  maintenance  personnel  training  cost 

PTI 

Number  of  students  (instructor) 

CTI 

Instructor  personnel  (training  cost) 

Y 

Number  of  years  covered  by  life-cycle  analysis 

LO 

Manning  level  of  operating  personnel 

RAM 

Personnel  attrition  rate  (operator  and  0/1 
maintenance) 

LM 

Manning  level  of  0/1  maintenance  personnel 

LP 

Manning  level  of  depot  maintenance  personnel 

RAP 

Personnel  attrition  rate  (depot  maintenance) 

The  relative  importance  of  any  of  these  inputs  may  shift  in  actual  usage, 
depending  on  the  salient  features  of  the  particular  C/E  being  examined;  for 
example,  in  a  particular  C/E,  OHL  (overhaul  time)  might  be  more  influential 
than  LPM  (preventive  maintenance  time),  or  vice  versa.  However,  it  is  expec¬ 
ted  that  most  HM&E  C/E  prime  inputs  will  be  found  within  the  five  elements. 

3.2.2  Revision  of  the  Enhanced  Model 


The  SSM  is  made  up  of  the  portions  of  the  SLCCM  that  in  this  study  rep¬ 
resent  the  major  cost-driver  elements  in  that  model.  These  portions  include 
the  costs  for  hardware  production,  training,  and  C/E  maintenance  and  overhaul. 

The  SSM  equations  are  shown  in  Table  3-6.  These  are  a  subset  of  Enhanced 
SLCCM  equations  with  identical  definitions  for  each  of  the  equation's  param¬ 
eters.  The  table  provides  each  of  the  cost  element  names,  the  equation  for 
each  element,  and  the  data  input  description.  The  total  C/E  life-cycle  cost 
calculated  by  the  SSM  is  the  sum  of  these  elements.  As  with  the  Enhanced 
SLCCM,  cost  subtotals  are  available  to  the  user  as  a  model  output. 

3-2.3  Determining  Input  Requirements 

The  input  data  required  for  use  in  the  SSM  are  divided  into  two  groups : 
prime  data  and  standard  data.  Of  the  37  required  SSM  inputs,  24  are  prime 
and  13  are  standard.  Prime  data  are  specific  to  each  C/E  and  should  be 
obtained  for  each  C/E  to  make  it  possible  to  use  the  model.  Standard  data* 
do  not  differ  from  C/E  to  C/E  and  require  only  periodic  update.  C/E  acquisi¬ 
tion  cost  is  an  example  of  prime  data;  Navy  salary  rates  are  an  example  of 
standard  data. 

Both  the  Enhanced  SLCCM  and  the  SSM  can  be  used  even  though  some  data 
may  be  missing.  During  this  study  a  number  of  data  inputs,  including  some 
prime  data,  were  not  available.  Estimates  were  made  in  these  cases.  Some 
estimates  were  made  on  the  basis  of  spare  parts  costing  data,  some  by  direct 
comparison  with  like  C/Es,  some  through  in-house  experience  with  similar 
equipments,  and  some  on  the  basis  of  previous  experience  of  vendors.  Using 
estimates  in  this  way  permits  analysis  of  C/Es  to  continue  while  efforts  to 
collect  and  refine  data  inputs  are  under  way. 

There  are  two  significant  advantages  of  the  SSM: 

•  More  than  one  third  of  the  input  data  is  of  fixed  value  (standard 
data) ,  internal  to  the  model 

•  It  needs  less  than  one-half  the  number  of  data  inputs  required  by 
either  of  the  other  models.  The  five  SSM  elements  comprise  37  data 
inputs 


*Such  as  are  available  in  NAVWESA's  "Naval  Air  Systems  Command  Avionics 
Level  of  Repair  Model,  MOD  III  Default  Data  Guide,"  November  1978,  and  other 
documents . 
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Table  3-6.  SIMPLIFIED 

STANDARDIZATION  MODEL 

Element 

Equation 

Data  Input  Description 

Prime  Equipment  Acquisition 

Production  Hardware 

YACQ 

YACQ 

E 

NN(I)  x  CU  +  PHB  ♦  PHC 

NNU)  x  cu  *  Prime  equipment  procurement 

1*1 

1=1  cost  ($/yr) 

♦  PHF  +  PHH  +  PHR 

PHB  *  Shipyard  cost  to  review  SCL  ($/yr) 

where 

PHC  *  Shipyard  cost  for  trade-off  evaluation  (S/yr) 

PHF  =  Shipyard  cost  for  evaluation  of  use  of  non- 

YACQ 

*  Number  of  years  involved 

standard  C/E  ($/yr) 

in  C/E  acquisition 

PHH  *  Shipyard  cost  to  incorporate  standardization 

I 

*  Designator  for  a  specific 

specifications  ($/yr) 

project  year 

PHR  *  Shipyard  cost  to  approve  use  of  nonstandard 

PHB 

=  AHA  x  NHB 

item  (5/yr) 

PHC 

*  AHA  X  NHC 

NN (I)  *  Prime  equipment  annual  acceptance  schedule 

PHF 

*  AHA  x  NHF 

(equipment s/yr) 

PHR 

*  PHS  x  PHT 

CU  =  Prime  equipment  procurement  price  ($ /equipment) 

AHA  =  Shipyard  labor  rate  (S/hr) 

NHB  *  Number  of  hours  to  review  SCL 

NHC  *  Number  of  hours  for  trade-off  evaluation 

NHF  =  Number  of  hours  for  nonstandard  C/E  evaluation 

NHH  =  Number  of  hours  to  incorporate  standardization 

specifications 

PHS  =  Cost  per  nonstandard  item  ($/item) 

PHT  =  Number  of  nonstandard  items 

Initial  Support  Acquisition 

Training 

•  Operator 

Y 

E 

1*1 

PTO(I)  x  CTO 

PTO(I)  *  Number  of  students  (students/yr) 

CTO  *  Operating  personnel  training  cost  (5/student) 

•  0/1  Level 

Y 

Maintenance 

E 

1-1 

PTM(I)  x  CTM 

PTM(I)  =  Number  of  students  (students/yr) 

CTM  =  0/1  maintenance  personnel  training  cost 

($/student) 

•  Depot  Level 

Y 

Maintenance 

E 

PTP(I)  x  CTP 

PTP(I)  =  Number  of  students  (students/yr) 

1*1 

CTP  *  Depot  maintenance  personnel  training  cost 

($/student) 

•  Instructor 

Y 

E 

I-I 

PTI ( I )  x  CTI 

PTI (I)  *  Number  of  students  (students/yr) 

CTI  =  Instructor  training  cost  ($/student) 

where 

Y  =  Number  of  years  in  C/E 

life-cycle 

•  Training  Aids 

YACQ 

E 

ATU(I) 

ATU(I)  *  Acquisition  and  installation  cost  of  train- 

I-i 

ing  aids  ($) 

(continued) 
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Table  3-6. 

(continued) 

Element 

Equation 

Data  Input  Description 

Follow-on  Support 

Preventive 

Maintenance 

•  Labor 

Y 

NM 

E 

N(I)  *  X,  xOT  *  LPM(N) 

N(I) 

Prime  equipment  inventory  (equipments/yr) 

1-1 

N— 1 

OT 

Prime  equipment  operating  time  (hrs/ 

x  RSL/NPM(N) 

equipment/yr) 

Maintenance  time  of  type  preventive 

LPM(N) 

• 

where 

maintenance  action  (hrs/equipraent/action) 

N  « 

Designator  for  a  specific 

RSL 

- 

O/I  maintenance  personnel  pay  rate  ($/hr) 

Time  between  inspections  of  Nth  preventive 

preventive  maintenance  type 

NPM(N) 

- 

NM  - 

Number  of  preventive 
maintenance  types 

maintenance  (hrs/action) 

•  Material 

Y 

NM 

E 

sin  >  y , 

N  ( I) 

- 

Prime  equipment  inventory  (equipment/yr) 

l-l 

OT 

- 

Prime  equipment  operating  time  (hrs/ 

QT  x 

MPM(N)/NPM(N) 

MPM(N) 

equipment/yr) 

Material  cost  of  Nth  type  preventive  mainte- 

nance  (hrs/action) 

NPM(N) 

. 

Time  between  inspections  of  preventive 

maintenance  (hrs/action) 

Follow -On  Support 

Overhaul 

*  Labor 

Y 

E 

NOH(I)  x  OHL  *  RSD 

NOH(l) 

■ 

Prime  equipment  overhaul  schedule  (equipments/yr) 

l-l 

DHL 

- 

Overhaul  maintenance  time  (hrs/equipment) 

RSD 

- 

De[x>t  maintenance  pay  rate  ($/hr) 

•  Material 

Y 

E 

NOH(l)  x  OHM 

NOH(I) 

= 

Prime  equipment  overhaul  schedule  (equipments/yr) 

l-l 

OHM 

- 

Overhaul  maintenance  material  cost  ($/equipment) 

•  Transportation 

Y 

E 

NOH(I)  x  OHT 

NOH(I) 

- 

Prime  equipment  overhaul  schedule  (equipments/yr) 

i-l 

OHT 

= 

Material  shipping  rate  ($/equipment) 

Follow-On  Support  j 

Training 

•  Operator 

Y 

E 

LO (I )  x  RAM  x  CTO 

LOU) 

Manning  level  of  operating  personnel  (personnel/ 

i-l 

yr! 

RAM 

Personnel  attrition  rate  (ratio) 

CTO 

Operator  training  cost  ($/student) 

•  0/1  Level 

Y 

Maintenance 

E 

LM(I)  x  RAM  x  CTM 

LM(I) 

Manning  level  of  0/1  maintenance  personnel 

i-l 

CTM 

(personnel/yr) 

0/1  maintenance  personnel  training  cost  ($/student) 

•  Depot  Level 

Y 

Maintenance 

E 

LP ( I )  x  RAP  x  CTP 

LP(I) 

Manning  level  of  depot  maintenance  personnel 

i-l 

RAP 

(personnel/yr) 

Personnel  attrition  rate  (ratio) 

CTP 

Depot  maintenance  personnel  training  cost 
($/student) 
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3.2.4  Verification  of  Simplified  Standardization  Model 


The  total  SLCC  derived  for  a  C/E  (Lube  Oil  Filter)  through  use  of  the 
Enhanced  SLCCM  was  compared  with  that  derived  through  use  of  the  SSM. 

The  results  show  close  correlation;  the  actual  figures  are: 

•  Enhanced  SLCCM  -  $1,742,000 

•  SSM  -  $1,596,000 

As  expected,  the  SSM  results  are  slightly  lower  than  those  obtained  through 
the  Enhanced  Model. 

To  obtain  a  more  -omplete  verification,  the  SSM  SLCCs  were  compared 
with  the  results  available  for  the  three  C/Es  used  in  the  original  SLCCM 
validation  ( Application  of  the  Standardization  Life-Cycle-Cost  Model, 
December  1979,  ARINC  Research  Publication  1863-01-1-2096) .  The  comparison 
is  shown  in  Table  3-7;  more  detail  is  presented  in  Appendix  C.  It  can  be 
seen  that  the  SSM  costs  are  more  than  90  percent  of  the  SLCCM  costs. 


Table  3-7.  COMPARISON  OF  TOTAL  SLCC  FOR  THREE  C/Es 
(THOUSANDS  OF  DOLLARS) 

C/E 

SLCCM 

SSM 

Lube  Oil  Filter 

APL  487140001 

1,742 

1,596 

Refrigeration  Plant,  A.  C. 
APL  325010399 

9,393 

9,231 

Compressor,  L.P.  Air 

APL  061430250C 

9,061 

8,628 

3.3  C/E  SELECTION,  DATA  COLLECTION,  AND  MODEL  ANALYSIS 

Twenty  C/Es  were  selected  for  use  in  this  study  in  addition  to  the 
three  C/Es  from  the  original  SLCCM  validation  effort.  Data  were  collected 
or  engineering  estimates  were  made  for  each  of  the  CEs,  and  these  inputs 
were  used  in  the  SLCCM  and  SSM  models  to  determine  the  costs  for  both  the 
standard  and  nonstandard  configurations.  These  efforts  are  discussed  in 
the  following  subsections. 

3.3.1  Selection  of  C/Es 

The  20  C/Es  selected  for  exercise  and  analysis  with  the  Enhanced  SLCCM 
and  the  SSM  are  listed  in  Table  3-8.  Their  selection  was  based  on  the 
following  criteria: 

•  Each  C/E  was  listed  in  the  SCL. 
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Table  3-8.  C/ES  SELECTED  FOR  EXERCISE  WITH  ENHANCED  SLCCM  AND  SSM 

Least  Complex  Host  Complex 

Complexity 
Category  A 
(0-1  APL  Line  Item) 

Complexity 
Category  B 
(2-6  APL  Line  Items) 

Complexity 
Category  c 

(7-13  APL  Line  items) 

Complexity 

Category  D 

(14-50  APL  Line  Items) 

Complexity 

Category  E 

(More  than  50  APL  Line  Items) 

APL  100030049, 

Meter,  Liquid, 

Disc  Type,  0.750  in./ 
75  psi,  2-8  gpm 

APL  070970004,  Unit 
Heater,  Air  Circulat¬ 
ing,  440  Vac/1.5  kW 

APL  016021435,  Pump, 
Rty  Pwr,  700.0  gpm/ 

60  psi/1750  rpm 

APL  060030001,  Compres¬ 
sion,  Refrigeration, 

580  rpm 

APL  506330001,  Panel- 
Monitor  Voltage  x  Frequency 

APL  400060902B,  Fan, 
Centrifugal,  2000 
cfm 

APL  151030137, 

Starter  Motor,  Mag¬ 
netic,  460  V,  1  speed, 
1  winding 

APL  780030009,  Coup¬ 
ling  Shaft,  Flexible, 
Maximum  Bore  1 . 625 

Insr 

APL  111610018,  Power 
Supply,  440  vac  Input 
(28  Vdc  optional), 

0.1  kw 

APL  612200051C,  Console, 
Loader  Control 

APL  330200005, 
Motor-Pneumatic, 

Part  No.  S1886M 

APL  174720568,  Motor, 
AC,  2-Speed,  3  hp 

APL  882094626,  Valve, 
Reduci ng 

APL  1 5140677 2C,  Con¬ 
troller,  AC,  Magnetic, 
440  V,  2-Speed,  2  Wind¬ 
ings 

APL  691300156X,  Gear, 
Assembly,  Speed  Reducing, 

Main 

APL  174031359B, 
Motor,  AC,  440  V, 

300  hp 

APL  882182585b, 

Valve,  Solenoid 

APL  212104133,  Switch 

APL  016035130,  Pump, 
Centrifugal,  230  gpm 

APL  061900283,  Compressor, 

Air 

•  Each  C/E  was  identified  to  a  distinguishable  complexity  category, 
the  complexity  being  determined  by  the  number  of  APL  line  items 
in  the  unit. 

•  Each  C/E  was  produced  by  a  vendor,  rather  than  by  the  Government. 

The  first  two  criteria  were  met  by  examining  the  SCL  listing  that  was  also 
prepared  in  this  study,  the  SCL  categorization.  The  final  criterion  became 
apparent  during  review  of  the  preliminary  selections.  Manufacturing  rights 
for  four  of  the  selected  C/Es  were  owned  by  the  Government.  These  were 
replaced  by  other  selections,  all  of  which  were  commercially  available  C/Es. 

The  completed  listing  of  20  selected  C/Es  consists  of  five  categories 
of  four  C/Es  each.  The  least  complex  category  contains  C/Es  with  no  more 
than  one  APL  line  item.  The  most  complex  category  includes  the  C/Es  with 
more  than  50  APL  line  items. 

3.3.2  Data  Collection 


The  sources  shown  in  Table  3-9  were  used  to  obtain  the  information 
required  for  the  data  collection.  As  expected,  some  of  the  data  were 
unobtainable,  such  as  proprietary  data  or  unusable  data  obtained  from  out- 
of-date  manufacturers'  catalogues.  Information  was  available  for  approxi¬ 
mately  50  percent  of  the  data  inputs;  the  other  data  inputs  were  estimated. 

The  following  standard  input  parameter  values  were  collected  and  were 
used  for  all  the  runs  conducted  for  this  study  (in  future  applications  of 
the  model  these  standard  values  may  also  be  employed) : 

•  AAM  -  Annual  APL  Maintenance  Cost.  Data  are  based  on  a  1968  cost 
of  $4.21  per  APL  in  NAVSECMECHDIV  6834:  CFC;tm  4120,  Sr.  942, 

3  September  1968.  The  annual  APL  maintenance  cost  of  $11  per  APL 
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Table  3-9.  INFORMATION  SOURCES 


• 

Interviews  with: 

••  NAVSSES  Detachment  (Mechanicsburg,  PA)  Personnel 
• •  SPCC  Personnel 
••  NAVSUP  Personnel 
• •  NAVMAT  Personnel 
• •  Vendor  Personnel 

• •  Naval  Manpower  Resource  Center  Personnel 

• 

OPNAVINST  4441.12,  Change  1,  March  1975 

• 

Air  Force  Regulations  76-4  and  76-11 

• 

NAVSUPINST  4031.30,  January  1973 

• 

OPNAVINST  5330.8 

• 

ARINC  Publication  1821-11-1-1733,  April  1978 

• 

Navy  Management  Data  List,  January  1977 

• 

Life-Cycle-Cost  Guide  for  Equipment  Analysis, 
January  1977 

NAVWESA, 

• 

NAVSEC  Report  6116D3-405-78,  April  1978 

• 

Standard  Components  List,  October  1978 

• 

Compendium  of  ICP  Management  Information,  Vol. 
Management  Data,  November  1974  (DSA) 

If 

• 

NAVAIR  Avionics  Level  of  Repair  Model,  MOD-III 
Data  Guide,  November  1978 

Default 

• 

DDG-47  HM&E  Equipment  Reliability  Improvement 
R&M  Data  Study,  April  1979,  NAVSEA  313 

Assessment 

• 

NAVELEX  LOR  Standard  Input  Data,  Undated 

• 

MRCs ,  Various 

• 

MIPs,  Various 

• 

DD-963  Class  APL  Configuration 

• 

Lead  APLs 

• 

APLs ,  specific  to  analyzed  C/Es 

• 

Fleet  COSALS 

* 

• 

Technical  Manuals 

• 

Master  Best  Replacement  Factor  List 

• 

COSAL  for  the  USS  SPRUANCE,  DDG-963 

• 

Follower  APL  to  Lead  APL  Cross  Reference  List 

is  obtained  by  escalating  the  1968  cost  to  a  1979  base  value,  then 
inflating  the  cost  over  the  12-year  evaluation  period,  and,  finally, 
averaging  these  costs . 

•  ACDP/ACP/HCP/NP  -  Number  of  Pages.  Data  are  based  on  page  counts 
of  technical  manuals,  as  well  as  on  engineering  judgments  as  to  com¬ 
plexity  of  pages.  Where  technical  documentation  was  not  available, 
estimates  were  made  on  the  basis  of  knowledge  of  similar- equipment 
manuals . 

•  CACD/CHCD  -  Cost  per  Drawing  Page.  Data  are  extrapolated  from  dis¬ 
cussions  with  personnel  associated  with  equipment  drawings.  Included 
are  preparation,  review,  approval,  and  production  expenditures  asso¬ 
ciated  with  the  drawing  costs  -  $1,250  per  page  for  average-complexity 
equipments  and  $2,500  per  page  for  high-complexity  equipments. 

•  CACP/CHCP  -  Cost  per  Technical  Manual  Page  -  Data  are  based  on  infor¬ 
mation  provided  by  "NAVAIR  Avionics  Level  of  Repair  Model,  MOD-III 
Default  Data  Guide,"  1  November  1978.  This  document  indicates  $338 
per  page  for  average  complexity  and  $367  per  page  for  high  complexity. 

.  L. 

•  CST(K)  -  Unit  Cost  of  Item  -  Parts  costs  were  derived  from  the 

NMDL;  approximately  90  to  95  percent  of  parts  costs  are  available 
from  that  source.  The  remaining  5  to  10  percent  were  estimated  or 
extrapolated  by  comparison  with  similar  parts.  For  nonstandard  C/Es, 
nonstandard-parts  cost  information  must  be  provided  by  the  vendor  or 
shipbuilder,  or  large-scale  extrapolations  and  estimates  must  be 
used. 

•  ISSD(I)  -  Depot  Maintenance  Storage  Space  -  Data  for  depot  mainte¬ 
nance  storage  space  were  extrapolated  from  technical  manuals  and 
other  sources.  In  general,  the  value  is  an  average  area  in  square 
feet  required  to  store  one  C/E. 

•  CNP/PAPL  -  Cost  to  Process  NSN/APL  Documentation  -  Labor,  administra¬ 
tive,  and  ADP  costs  were  obtained  from  SPCC  and  the  Air  Force  Logis¬ 
tics  Command.  The  processing  costs  are  nonrecurring  (a  one-time 
expense) .  The  costs  for  each  APL  are  for  processing' the  basic  docu¬ 
ment  only  and  do  not  include  costs  for  processing  each  line  item. 

•  LPM(N) /NM/OHL/OHM  -  Maintenance  Types,  Periods,  and  Material  Cost  - 
Data  regarding  these  inputs  were  derived,  where  available,  from  the 
appropriate  Maintenance  Index  Pages  (MIPs) .  If  the  MIP  was  not 
available,  data  were  extrapolated  from  information  contained  within 
technical  manuals  or  from  similar  actions  for  other  equipment. 

•  NAP/NAPL/NAPS/NK  -  Allowance  Parts  List  Information  -  Allowance 
Parts  List  Information  was  obtained  by  direct  examination  of  each 
appropriate  APL.  In  many  cases.  Lead  APLs  were  referenced  for 
required  data. 

•  OBSA/WSAVL  -  On-Board  and  Wholesale  Spares  Available.  Data  were 
derived  from  internal  calculations  based  on  model  inputs. 
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•  OHT  -  Material  Shipping  Rate.  The  material  shipping  rate  is 
equipment-dependent  only  in  terms  of  the  material's  actual  weight. 

The  "NAVELEX  LOR  Standard  Input  Data"  xist  (undated)  and  Air  Force 
Regulation  76-11  provide  for  an  estimated  one-way  transportation 
cost  of  $7.75;  that  rate  was  used  in  this  study. 

•  OT/R(K)  -  Operating  Time  and  MTBF.  Information  regarding  the  C/E 
operating  period  and  MTBF  was  obtained  from  a  study  entitled  "DDG-47 
HM&E  Equipment  Reliability  Improvement  Assessment  -  R&M  Data  Sheets," 
dated  April  1979  (NAVSEA  313).  Where  appropriate,  DDG-47  specifica¬ 
tions  were  also  referred  to  for  approximations. 

•  RW(K)W(K)  -  Weight.  Weight  data  were  obtained  from  the  technical 
manuals  where  possible.  Engineering  estimates  were  provided  in  those 
cases  where  documentation  was  not  available. 

3.3.3  Analysis  of  the  Models 

Each  program  run  for  a  standard  C/E  was  paired  with  a  similar  program 
run  for  the  standard  C/E  treated  as  a  nonstandard.  This  is  practical  since 
several  of  the  data  inputs  logically  vary  if  the  standard  C/E  is  considered 
to  be  new  (nonstandard)  to  the  Government.  Generally,  the  variation  will 
be  caused  by  the  entering  of  a  zero  cost  for  certain  data  inputs  to  standard 
C/E  elements  where  the  same  data  inputs  would  have  some  value  if  the  C/E  were 
nonstandard;  for  example,  the  cost  to  prepare  an  APL  for  a  standard  C/E  would 
be  zero  (the  APL  already  exists  —  it  was  paid  for  at  the  time  the  C/E  became 
a  standard  Navy  article) ,  but  a  value  would  be  entered  for  preparation  of 
an  APL  for  a  nonstandard  C/E.  In  other  cases,  the  cost  input  is  merely 
lower  for  the  standard  C/E  data  input;  for  example,  the  cost  of  initial  oper¬ 
ator  training  will  often  be  lower  for  the  standard  C/E.  In  a  few  cases,  the 
data  input  cost  for  a  standard  C/E  may  exceed  that  of  a  nonstandard;  for 
example,  the  production  hadware  cost  used  in  this  analysis  was  10  percent 
lower  for  the  nonstandard  C/E. 

Through  use  of  these  differentials,  it  is  relatively  simple  to  derive 
a  cost  difference  between  a  standard  C/E  and  a  similar  nonstandard  C/E. 

Since  the  selected  C/Es  are  all  standard  equipments,  the  desired  result  was 
obtained  by  first  acquiring  an  SLCC  and  then  processing  the  C/E  again  as 
though  it  were  nonstandard.  A  routine  in  the  program  then  established  the 
cost  differences  between  nonstandard  and  standard  C/Es.  Appendix  D  is  a 
sample  computer  output  of  Enhanced  SLCCM  and  SSM  program  runs.  Appendix  E 
provides  the  complete  listing  of  standardization  costs  obtained  for  all  study 
C/Es  through  exercise  of  both  the  Enhanced  SLCCM  and  the  SSM. 

Table  3-10  summarizes  the  standardization  costs  and  differences  in  cost 
between  the  standard  and  nonstandard  C/E  derived  by  using  first  the  Enhanced 
Model  and  then  the  Simplified  Model.  The  variance  between  the  differences 
(standard  versus  nonstandard)  and  the  ratio  of  the  differences  for  each  C/E  are 
also  presented.  Since  the  values  obtained  by  using  the  Enhanced  Model  are 
assumed  to  be  accurate,  they  can  be  used  as  a  basis  for  comparing  the  values 
obtained  by  the  Simplified  Model.  The  differences  between  standard  and  non¬ 
standard  C/E  are  dependent  on  the  standardization  life-cycle  costs;  that  is  the 
differences  generally  increase  with  the  cost.  These  differences  are  also 
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Table  3-10.  SUMMARY  OF  STANDARDIZATION  COSTS  (THOUSANDS  OF  DOLLARS) 
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♦The  Enhanced  Model  difference  (DiffENH)  minus  the  Simplified  Model  difference  (DiffSSM! 
i*‘DiffENH/DiffSSM' 
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generally  smaller  when  the  Simplified  Model  rather  than  the  Enhanced  Model 
is  used.  Exceptions  are  the  two  C/Es  for  which  the  difference  between  stan¬ 
dard  and  nonstandard  was  negative  and  for  the  C/E  for  which  the  difference 
was  zero. 

Table  3-11  lists  the  results  of  additional  analysis  of  model  results. 

It  presents  the  costs  of  Production  Hardware,  Production  Test  and  Equipment, 
Support  and  Test  Equipment  Acquisition,  and  Supply  Support,  and  the  percent¬ 
age  of  the  standard  C/E  LCC  as  determined  by  the  Enhanced  Model .  As  shown 

in  the  table,  the  production  hardware  costs  vary  from  3.5  percent  of  the 

standard  C/E  LCC  to  over  50  percent.  Comparison  of  this  table  with  Table 
3-10  indicates  that  those  C/Es  with  high  relative  production  hardware  costs 
are  also  the  same  C/Es  with  large  variances  between  model  cost  differences 
and  those  C/Es  with  a  negative  difference  value.  Figure  3-5  plots  the  var¬ 
iance  between  the  differences  of  the  model  as  a  function  of  production  hard¬ 
ware  costs.  It  clearly  shows  that  the  variance  increases  as  the  production 
hardware  cost  increases.  The  other  cost  categories  shown  in  Table  3-11  show  a 
relatively  constant  contribution  of  the  Production  Test  and  Equipment  costs, 
i.e.,  less  than  4  percent;  the  contribution  of  the  cost  of  Support  and  Test 
Equipment  Acquisition  ranges  from  zero  to  25  percent;  and  the  contribution 

of  the  Supply  Support  cost  element  ranges  from  zero  to  12  percent. 

Table  3-12  presents  the  total  variance  of  the  differences  between  the 
standard  and  nonstandard  C/E  obtained  by  using  the  Enhanced  and  the  Simpli¬ 
fied  Models.  This  table  shows  the  relative  contribution  to  the  variance  of 
the  Production  Test  and  Equipment,  Support  and  Test  Equipment  Acquisition, 
and  Supply  elements.  These  cost  elements,  not  included  in  the  Simplified 
Model  are  ordinarily  insignificant  (see  Table  3-3).  However,  as  shown  in 
Table  3-12,  they  can  at  times  account  for  a  significant  increase  in  LCC  cost 
when  the  nonstandard  C/E  is  selected. 

3.3.4  Use  of  the  Standardization  Life-Cycle-Cost  Model 

Each  of  the  life-cycle-cost  models  is  divided  into  separate  elements 
with  each  cost  element  derived  by  a  separate  model  equation.  The  possible 
trade-offs  available  to  the  Navy  for  system  design  purposes  are  related 
to  these  individual  element  costs  as  well  as  to  the  overall  cost  differen¬ 
tial  between  standard  and  nonstandard  C/Es.  Such  element  data  are  provided 
by  the  Enhanced  SLCCM  for  all  elements.  The  SSM  provides  data  only  for  its 
constituent  five  cost  elements.  Regardless  of  which  model  is  employed,  the 
available  element  SLCC  differences  can  be  used  for  trade-offs  (SLCC  element 
differences  for  the  20  C/Es  examined  are  given  in  Appendix  E) .  with  this 
kind  of  information  in  hand,  a  ship  acquisition  manager  might  be  able  to 
make  trade-offs,  for  example,  between  higher  acquisition  costs  and  a  guaran¬ 
teed  lower  mean  time  to  repair  (MTTR) ,  or  between  higher  reliability  and 
less  easily  accessible  test  points.  The  probable  trade-offs  would  be  limited 
only  by  the  goals  of  the  participants  in  the  negotiation  and  by  the  possible 
impact  of  each  trade-off  on  other  aspects  of  the  ship  acquisition. 

This  study  shows  that  in  most  cases  the  major  contributors  to  overall  SLCC 
differences  are  the  five  elements  that  constitute  the  SSM.  The  Production  Test 
and  Equipment  element,  which  on  the  average  ranked  eleventh  of  15  in  terms  of 
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contribution  to  the  standardization  life-cycle  cost,  can  often  appear  to  be 
a  major  contributor  in  the  Enhanced  SLCCM.  It  is  emphasized  that  individual 
differences  in  a  particular  C/E  analyzed,  such  as  the  use  to  which  it  is  put, 
might  cause  any  model  element  cost  to  become  dominant.  The  cross  section 
of  C/Es  employed  in  this  study  indicates  that  the  elements  used  in  the  SSM 
will  continue  to  be  the  major  contributors  for  the  majority  of  the  HM&E  C/Es. 

The  analysis  was  based  on  20  samples  distributed  across  all  complexity 
categories.  Care  should  be  used  when  the  Simplified  Model  is  used  since  the 
20  samples  do  not  represent  the  total  universe  of  possible  C/Es  and,  although 
representative,  some  data  inputs  had  to  be  estimated.  The  following  criteria 
should  be  employed  when  the  simplified  model  is  being  used: 

•  The  SSM  should  be  used  as  an  indicator  of  the  relative  life-cycle 
costs  and  differences  between  these  costs  for  standard  and  nonstan¬ 
dard  C/Es. 

•  If  the  life-cycle-cost  difference  between  the  standard  C/E  and 
nonstandard  C/E  is  very  close  to  zero  (or  is  a  minus  difference) 
the  Enhanced  Model  should  be  used. 

•  If  the  production  hardware  costs  are  large  compared  with  the  stan¬ 
dardization  life-cycle  cost  of  the  C/E,  the  Simplified  Model  may 
not  provide  reliable  results,  and  use  of  the  Enhanced  Model  is 
indicated. 

Apart  from  program-system  acquisition  concerns  (e.g.,  potential 
increases  in  C/E  effectiveness,  acquisition  schedules,  C/E  and  spare  parts 
availability),  either  model's  total  SLCC  differential  may  be  employed  simply 
as  a  go/no-go  indicator  for  the  approval  of  nonstandard  C/Es;  i.e.,  if  the 
nonstandard  C/E  standardization  cost  to  the  Navy  is  more  than  the  standard 
C/E  cost,  then  approval  for  use  of  the  nonstandard  C/E  would  not  be  indica¬ 
ted.  That  differential  might  also  be  employed  by  the  Navy  as  a  tool  to 
obtain  some  overall  consideration  from  the  contractor  in  return  for  his 
receiving  approval  to  use  a  nonstandard  C/E.  In  some  applications  the  Navy 
might  consider  granting  blanket  approval  for  use  of  nonstandard  equipment 
whenever  the  standardization  life-cycle-cost  differential  is  favorable  for 
those  C/Es. 

The  models,  particularly  the  Enhanced  SLCCM,  have  a  potential  further 
use  to  the  Navy  with  regard  to  selection  of  HM&E  C/Es.  In  place  of  or  in 
addition  to  formal  specifications,  the  models  might  provide  C/E  cost  goals 
for  contractors.  If  a  standard  C/E  were  modeled,  then  modeled  again  with 
changes  considered  important  to  the  Navy,  the  comparative  results  could 
become  the  basis  for  an  acquisition  incentive  program.  That  is,  the  results 
would  provide  contractors  with  a  baseline  to  work  from  --  the  "measure" 
against  which  the  Navy  will  make  judgments  —  and  an  opportunity  to  reduce 
costs  in  other  elements  to  obtain  an  equal  or  lower  total  SLCC  than  required 
by  Navy  goals . 
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3.4  STANDARD  COMPONENTS  LIST  CATEGORIZATION 


The  SCL  was  categorized  to  aid  users  in  locating  and  selecting  C/Es. 

The  principal  components  of  the  SCL  were  separated  into  functional  HM&E 
categories  based  on  ship  work  breakdown  structure  identifiers: 

•  Deck  and  Hull  machinery 

•  Fluid  Systems 

•  Refrigeration/Heating  Systems 

•  Electrical  Systems 

In  addition,  the  complexity  of  each  representative  C/E  was  determined  by  a 
count  of  its  APL  line  items.  A  subjective  analysis  of  the  comparative  ease 
of  locating  desired  C/Es  in  the  SCL  was  then  performed. 

Since  the  objective  of  the  categorization  was  to  provide  a  method 
that  would  facilitate  location  of  C/Es  in  the  document,  it  was  decided  to 
concentrate  on  the  SCL  Nomenclature  Index.  (Upon  consideration,  reorganiza¬ 
tion  of  the  body  of  the  SCL  was  discarded  as  being  of  limited  value,  unless 
it  is  decided  to  add  data  not  now  included.)  A  sample  portion  of  the  exist¬ 
ing  SCL  Nomenclature  Index  is  represented  in  Figure  3-6. 


NAVAL  SEA  SYSTEMS  COMMAND 


1  October  1978  STANDARD  COMPONENTS  LIST  Page  14 

NOMENCLATURE  INDEX 

- NOMENCLATURE - PAGE-NO 

HOIST-CHAIN,  PORTABLE  477 

HOIST-CHAIN,  ELECTRIC  HOOK  477 

HOIST-CHAIN,  ELECTRIC  PLAIN  478 

- f - 


Figure  3-6.  EXISTING  SCL  NOMENCLATURE  INDEX,  SAMPLE  PORTION 


A  reorganization  of  this  index  that  includes  the  information  regarding 
SWBS  category  and  complexity  category  for  representative  C/Es  is  believed 
to  be  a  relatively  easy  and  effective  means  of  achieving  the  task  objective. 

As  can  be  seen  in  Figure  3-6,  the  existing  index  provides  no  more  than 
a  brief  name  identifier  for  each  C/E,  plus  the  number  of  the  page  in  the 
SCL  on  which  data  may  be  found.  The  user  must  often  examine  many  SCL 
entries  after  use  of  the  index  to  locate  the  desired  C/E  (as  a  worst-case 
example  of  the  information  that  must  be  examined,  there  are  more  than  170 
entries  for  Valves,  covering  more  than  700  pages  in  the  SCL).  A  cursory 


analysis  shows  that  it  would  not  be  cost-effective  to  expand  the  index  to 
permit  direct  location  of  the  desired  C/E  in  all  cases.  To  do  so  would 
require  an  index  expansion  that  could  begin  to  approach  the  size  of  the 
overall  SCL.  Instead,  the  index  was  categorized  to  assist  the  user  in 
locating  the  desired  C/E  in  fewer  trials,  which  will  be  a  perceptible  aid 
in  the  C/E  selection  process. 

After  various  attempts  to  arrange  the  information  now  available,  it 
was  determined  that  the  format  illustrated  in  Figure  3-7  (and  followed 
through  in  the  SCL  categorization  provided  in  Appendix  F)  was  most  appropri¬ 
ate.  This  determination  was  made  by  the  study  investigators  after  comment 
was  solicited  from  and  discussions  held  with  appropriate  NAVSEA  personnel. 

It  will  be  observed  in  Figure  3-7  that  the  only  modification  to  the  existing 
SCL  Nomenclature  Index  consists  of  the  addition  of  two  columns  of  informa¬ 
tion,  i.e.,  HM&E  WBS  category  and  Complexity  Category.  Analysis  showed  that 
changing  the  alphabetic  nomenclature  ordering  of  the  index  (for  example, 
ordering  it  by  APL  number)  would  be  counterproductive  in  terms  of  ease  of 
C/E  location.  Therefore,  the  existing  scheme  was  left  intact;  only  the 
small  quantity  of  supplemental  information  was  added. 


NAVAL  SEA  SYSTEMS  COMMAND 
STANDARD  COMPONENTS  LIST 
NOMENCLATURE  INDEX 


Nomenclature 

HM&E 

WBS  Category 

Complexity 

Category 

Page 

Number 

Hoist-Chain, 

Portable 

Deck  and  Hull 
Machinery 

B 

477 

Hoist-Chain, 

Hook 

Electric 

Deck  and  Hull 
Machinery 

C 

477 

Hoist-Chain, 

Plain 

Electric 

Deck  and  Hull 
Machinery 

D 

478 

* 


Figure  3-7 .  SAMPLE  SCL  NOMENCLATURE  INDEX,  RECOMMENDED  FORMAT 


As  an  addition  to  the  data  provided  by  the  current  SCL  index,  the 
supplemental  information  is  expected  to  assist  the  user  in  several  ways: 

•  The  description  of  the  generic  system  will  enable  the  user  to 
eliminate  C/Es  that  are  employed  in  other  than  the  application 
desired.  Example:  Rather  than  an  examination  of  more  than  50 
pages  of  "Indicators"  for  a  heating  system,  reference  to  the 
HM&E  WBS  category  column  might  reduce  the  number  of  pages  to 
two. 
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•  With  the  indication  of  the  range  of  APL  line  items  in  groups  of 
like  SCL  C/Es,  the  user  may  find  it  beneficial  to  dismiss  from  his 
C/E  search  those  equipments  obviously  more  or  obviously  less  complex 
than  is  called  for  by  the  intended  application.  Example:  Given  a 
choice  of  "Valve-Safety  Relief"  candidate  C/E  types  that  fall  into 
complexity  categories  A,  B,  and  D,  the  user/designer  may,  without 
further  thought,  eliminate  all  valves  with  only  a  single  repair 
part  (complexity  category  A)  as  not  meeting  his  requirements. 

•  Given  knowledge  of  the  price  of  a  particular  C/E  described  within 
the  SCL,  the  user  may  make  a  judgment  that  the  price  of  another  C/E 
in  the  same  group,  and  falling  within  the  same  HM&E  WBS  category  and 
complexity  category,  is  similar  to  the  original  C/E. 
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CHAPTER  FOUR 


CONCLUSIONS  AND  RECOMMENDATIONS 


4.1  THE  ENHANCED  STANDARDIZATION  LIFE-CYCLE-COST  MODEL 

The  Enhanced  SLCCM  (for  HM&E  equipments)  provides  more  detailed  cost 
predictions  than  the  original  SLCCM  because  it  incorporates  a  new  sparing 
routine.  The  Enhanced  SLCCM  can  be  of  significant  value  in  the  acquisition 
of  C/Es  by  assisting  in  the  trade-off  analysis  of  acquiring  either  standard 
or  nonstandard  items.  It  is  particularly  useful  in  the  analysis  of  high- 
value  complex  C/Es  and  where  production  test  and  equipment  (cost  element) 
costs  are  quoted  separately  from  production  hardware  costs. 

It  is  recommended  that  the  Enhanced  SLCCM  replace  the  SLCCM  for  stan¬ 
dardization  modeling  activities  and  that  future  reference  to  the  "SLCCM"  be 
understood  to  refer  to  the  Enhanced  Model.  It  is  further  recommended  that 
the  Enhanced  SLCCM  be  used  by  agents  responsible  for  the  acquisition  of  HM&E 
C/Es  to  assist  in  technical,  cost,  and  other  acquisition  decisions. 


4.2  THE  SIMPLIFIED  STANDARDIZATION  MODEL 

The  SSM,  developed  by  eliminating  equations  from  the  Enhanced  SLCCM, 
can  be  used  more  quickly  and  easily  than  the  Enhanced  SLCCM,  but  it  is  not 
as  accurate  or  as  comprehensive.  The  SSM  provides  similar  indicators  of 
relative  life-cycle  costs  and  differences  for  standard  and  nonstandard  HM&E 
C/Es,  except  in  some  cases  where  production  hardware  costs  are  very  large 
or  where  the  difference  between  standard  and  nonstandard  life-cycle  costs 
is  very  small. 

It  is  recommended  that  the  SSM  be  used,  where  applicable,  in  standardi¬ 
zation  analyses  when  it  is  important  to  obtain  SLCC  comparisons  quickly  and 
easily  and  accuracy  and  level  of  detail  are  not  of  prime  importance. 


4.3  ADDITIONAL  DEVELOPMENT 

The  ability  to  change  inputs  to  a  standardization  model  rapidly  and 
conveniently  and  to  obtain  an  output  SLCC  quickly  would  encourage  the  use 
of  the  SSM.  It  is  recommended  that  the  SSM  be  adapted  for  use  on  a  desk-top 
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programmable  calculator.  Programmable  calculators  that  would  be  candidates 
for  this  application  may  be  available  from  commercial  United  States  manufac¬ 
turers  by  late  1980. 

The  SLCCM  work  of  this  and  previous  studies  has  concentrated  on  Hull, 
Mechanical,  and  Electrical  (HM&E)  components  or  equipments  (C/E).  Some  of 
this  work  may  have  application  in  non-HMSE  areas.  It  is  recommended  that 
a  study  be  conducted  to  investigate  this  applicability. 


4.4  THE  STANDARD  COMPONENTS  LIST 

The  Standard  Components  List  (SCL)  is  more  readily  categorized  by 
applying  a  relatively  simple  format  change  to  include  HM&E  and  complexity 
categories.  It  is  recommended  that  these  changes  be  made.  Because  of 
their  simplicity  these  changes  could  readily  be  accomplished  through  simple 
processing  when  the  SCL  was  due  for  revision. 
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DETERMINATION  OF  ON-BOARD  REPAIR 
PARTS  AND  SYSTEM  STOCK  PARTS 


This  appendix  describes  the  methodology  for  determining  the  repair 
parts  required  for  C/Es  to  be  exercised  with  the  Enhanced  SLCCM.  (Although 
the  described  methodology  follows  general  SPCC  sparing  procedures,  the 
actual  procedures  entail  more  precise  usage  and  encompass  more  detail  than 
was  deemed  applicable  to  this  study.) 


COMPUTATION  OF  ON-BOARD  REPAIR  PARTS  (OBRP) 

1.  Obtain  Forms  4786  (identifies  nonstandard  C/E)  and  4786  (identifies 
nonstandard  C/E  parts)  from  shipbuilder.  These  forms  are  part  of  the 
shipbuilder/vendor  request  for  approval  of  the  nonstandard  C/E. 

2.  From  Form  4786,  identify  the  nonstandard  C/E  in  as  much  detail  as  pos¬ 
sible  (example:  Pump-Centrifugal/150  psi) . 

3.  Through  use  of  the  Lead  Allowance  Parts  List  (LAPL)  index,  identify  the 
LAPL  number  of  the  kind  of  equipment/component  for  which  data  are  sought 
(example:  01  refers  to  pumps).  Then,  using  the  latter  portion  of  the 
LAPL  index,  identify  the  number  of  the  type  of  that  equipment  (example: 
01-011  refers  to  a  class  of  centrifugal  pumps) .  The  combination  of 
these  two  numbers  is  the  APL  number,  e.g. ,  01-011. 

4.  Locate  the  LAPL.  Identify  the  LAPL  parts  that  match  those  contained  in 
From  4786A.  Any  4786A  listed  item  with  a  blank  in  the  Allowance  Factor 
Code  column  will  not  be  provisioned  for  OBRP.  The  MEC  (essentiality 
code)  column  must  be  1  or  3  to  be  considered  for  provisioning.  When  0 
appears  in  Allowance  Factor  Code  Column  for  TOR  (allowance  override 
code) ,  the  item  is  not  provisioned. 

5.  Perform  OBRP  computation  through  use  of  the  following  definitions  and 
instructions: 

•  Mean  y  -  Expected  demand  for  90-day  protection  period. 

•  R/F  -  Replacement  factor  expressed  in  terms  of  a  year;  find  R/F  for 
each  item  on  LAPL  at  TRF  column. 


•  TOR  -  Technical  Override;  find  TOR  on  LAPL  at  Allowance  Factor  Code 
column,  TOR  is  also  known  as  Allowance  Override. 

••  TOR  of  0  -  not  allowed  as  OBRP 

••  TOR  of  C  and  D  -  permit  OBRP  when  >_  0.0625  FSLIP 
• •  TOR  of  M  or  S  -  require  OBRP  in  multiples  of  MRU 

•  MRU  -  Minimum  replacement  unit;  find  MRU  on  LAPL  at  MRU  column. 

•  HIMEC  -  Vital  to  equipment/component  mission;  find  HIMEC  on  LAPL  at 
MEC  column. 

•  SUM  of  PMR  Override  -  Planned  maintenance  requirement  override; 
rarely  used  because  of  unavailability;  use  when  available. 

•  AQ  -  Allowance  quantity;  find  AQ  in  Table  A-l  at  APL  QTY  column. 

•  POP  -  Quantity  in  one  C/E  *  quantity  of  C/E  per  ship;  find  POP  on 
Form  4786: 

(a)  =  POP  x  r/f  =  X  =  _ 

4  4 

(b)  After  solving  for  y,  determine  APL  allowance  quantity  by  using 
Table  A-l 

(c)  If  V>1,  pick  highest  quantity: 

1.  Allowance  Quantity 

2.  MRU 

3.  Sum  of  PMR  Override 

4.  TOR/AOR 

(d)  If  y<  1,  pick  highest  quantity: 

1.  MRU 

2.  Sum  of  PMR  Override 


SYSTEM  STOCK  DETERMINATION 

The  methodology  provided  in  SPCCINTINST  4400. 30C,  August  1977,  for 
system  stock  determination  was  also  adapted  for  use  in  the  Enhanced  SLCCM. 
Basic  SPCC  determination  is  made  by  employing  two  worksheets.  The  first  is 
called  "TWAMP  Calculation  Worksheet".*  It  provides  a  monthly  demand  averaged 
over  a  time  base,  and  is  inputted  to  a  second  worksheet,  the  "Wholesale 
Stock  Determination  Worksheet".  This  worksheet  is  used  to  provide  system 
Stock  quantities  for  SPCC -managed  items.  Detailed  information  on  the  use  of 
these  worksheets  is  provided  in  SPCCINTINST  4400. 30C.  Information  avail¬ 
able  in  that  document  was  used  in  the  model  to  determine  system  stock  sub¬ 
sequent  to  calculation  of  OBRP.  For  this  study,  the  worksheets  and  details 
of  their  use  were  translated  into  the  methodology  shown  in  Figure  3-4  of 
Chapter  Three  of  this  report. 


* TWAMP  =  Time-Weighted  Average  Monthly  Program 
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TABLE  A-l  FLSIP  APL  Quantity  Table* 


(Based  c 

m  Annual  Replacement 

Factor  x  Item  Population  RF  x  POP) 

4 

4 

RF  x  POP 
4 

APL 

QTY 

RF  X  POP 

4 

APL 

QTY 

24.7 

-  25.5 

32 

25.6 

-  26.4 

33 

.0625  - 

0) 

26.5 

-  27.3 

34 

.0625  - 

.999 

**) 

27.4 

-  28.1 

35 

1.0 

1.1 

2 

28.2 

-  29.0 

36 

1.2 

1.7 

3 

29.1 

-  29.9 

37 

1.8 

2.4 

4 

30.0 

-  30.8 

38 

2.5 

3.1 

5 

30.9 

-  31.7 

39 

3.2 

3.8 

6 

31.8 

-  32.6 

40 

3.9 

4.6 

7 

32.7 

-  33.5 

41 

4.7 

5.4 

8 

33.6 

-  34.4 

42 

5.5 

6.2 

9 

34.5 

-  35.3 

43 

6.3 

7.0 

10 

35.4 

-  36.2 

44 

7.1 

7.8 

11 

36.3 

-  37.1 

45 

7.9 

8.6 

12 

37.2 

-  38.0 

46 

8.7 

9.4 

13 

38.1 

-  39.0 

47 

9.5 

9.9 

14 

39.1 

-  39.9 

48 

10.0 

10.7 

15 

40.0 

-  40.8 

49 

10.3 

11.6 

16 

40.9 

-  41.7 

50 

11.7 

12.4 

17 

45.0 

54 

12.5 

13.3 

18 

50.0 

60 

13.4 

14.1 

19 

55.0 

65 

14.2 

15.0 

20 

60.0 

70 

15.1 

15.8 

21 

65.0 

76 

15.9 

16.7 

22 

70.0 

81 

16.8 

17.6 

23 

75.0 

87 

17.7 

18.4 

24 

80.0 

92 

18.5 

19.3 

25 

85.0 

97 

19.4 

20.2 

26 

90.0 

103 

20.3 

21.1 

27 

95.0 

108 

21.2 

21.9 

28 

100.0 

113 

22.0 

22.8 

29 

>100.0 

*** 

22.9 

23.7 

30 

23.8 

24.6 

31 

*This  table  was  extracted  from  SPCCINTINST  4400. 30C,  dated  August  1977. 

**These  items  are  insurance  items  and  are  allowed  only  if  the  part-to-compo- 
nent  MEC  is  vital  (HIMEC)  and  if  the  C/E  itself  is  vital.  If  the  NBC  is 
vital,  the  item  is  allowed  in  a  quantity  of  one  (1)  or  one  minimum  replace- 
ment  unit. 

POP) 

***If  the  mean  ^  ^  )  is  greater  than  100.0,  the  allowance  quantity  can 

be  computed  ast  Allowance  -  Mean  +  1.28  ytaan 
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ENHANCED  STANDARDIZATION  LIFE-CYCLE-COST  MODEL 


The  Enhanced  SLCCM  originated  in  the  life-cycle-cost  model  developed 
by  NAVWESA  for  NAVMAT.  The  NAVMAT  model  was  used  to  develop  a  life-cycle- 
cost  model  for  standardization.  Since  standardization  is  concerned  only 
with  the  difference  between  standard  and  nonstandard  C/Es,  several  of  the 
NAVMAT  model  cost  elements  were  eliminated,  mainly  in  the  area  of  research 
and  development.  The  derived  model  became  the  standardization  Life-Cycle- 
Cost  Model,  which  because  of  the  cost  element  omissions  provides  a  standardi¬ 
zation  life-cycle  cost  (but  not  a  total  life-cycle  cost) .  The  model  equa¬ 
tions  described  in  Table  B-l  are  the  same  as  those  of  the  Standardization 
Life-Cycle-Cost  Model,  with  one  exception.  That  exception  involves  the 
incorporation  of  sparing  routines  for  both  on-board  spares  and  wholesale 
stock  spares  in  lieu  of  the  formerly  included  spares  estimating  equation. 

In  Table  B-l,  the  portion  of  the  Enhanced  SLCCM  shown  enclosed  within  the 
dashed-line  box  represents  this  revised  sparing  method.  It  d . rectly 
replaces  the  equation  formerly  employed  by  the  original  SLCCM. 


r 

Table  B-l 

EQUATIONS  FOR  ENHANCED  STANDARDIZATION  PROGRAM  LIFE-CYCLE-COST  MODEL 

Cost  Element 

Equation 

Cost  Factor  Description 

Government  Program  Management  j 

Government  Program 

Y 

Y 

Management 

E 

PMGG(I)  +  J])  PMGH(I)  + 

PMGG(I) 

-  SHAPM  evaluation  of  C/E  selection  (S/yr) 

1-1 

1  =  1 

PMGH(I) 

=  NAV5EA  evaluation  of  C/E  selection  (S/yr) 

Y 

Y 

PMGI(I) 

*  SUPSHIP  evaluation  of  C/E  selection  (S/yr) 

E 

PMGI (I)  +  ^  PMGG { I )  + 

PMGJ(I) 

=  SUPSHIP  documentation  review  (S/yr) 

i*l 

I-l 

PMGK(I) 

-  SHAPM  review  of  system,  test,  and  training 

Y 

Y 

documentation  (S/yr) 

E 

i-l 

PMGK(I)  +  ^  PMGL(I)  ♦ 

1=1 

PMGL(I) 

=  NAVSEA  review  of  system  and  test  documentation 
(S/yr) 

PMGM(I) 

=  SUPSHIP  approval  of  nonstandard  item  (S/yr) 

E 

1=1 

PMGM(I) 

LBB 

=  SHAPM  labor  rate  (S/hr) 

LBC 

*  NAVSEA  labor  rate  (S/hr) 

where 

LBE 

-  SUPSHIP  labor  rate  ($/hr) 

HRG 

-  Number  of  hours  (hr)  * 

I  »  Designator  for  a  spe¬ 
cific  project  year 

HRH 

=  Number  of  hours  (hr) 

Y  *  Number  of  years 

HRI 

*  Number  of  hours  (hr) 

covered  by  the  life- 

HRJ 

-  Number  of  hours  (hr) 

cycle-cost  analysis 

HRK 

=  Number  of  hours  (hr) 

PMGG(I)  *  LBB  X  HRG 

HRM 

*  Number  of  hours  (hr) 

PMGH(I)  -  LBC  x  hRH 

HRN 

=  Review  cost  per  APL  (S/APL) 

PMGI(I)  *  LBE  *  HRI 

NAP 

=  Number  of  APLs  (APLs) 

PMGJ(I)  »  LBE  X  HRJ 

PMGK(I)  =  LBB  x  hRK 

PMGL(I)  *  HRN  x  nap 

PMGM(I)  =  LBE  x  HRM 

Prime  Equipment  Acquisition 

Production  Hardware 

YACQ 

YACQ 

E 

NN(I)  *  CU  +  PHB(I)  ♦ 

/  „  NN (I)  ♦  CU  =  Prime  equipment  procurement  cost 

I«I 

I-l 

(S/yr) 

PHC(I)  +  PHF(I)  +  PHH(I)  ♦ 

PHB  = 

Shipyard  cost  to  review  SCL  ($/yr) 

PHR(I) 

PHC  = 

Shipyard  cost  for  trade-off  evaluation  ($/yr) 

PHF  * 

Shipyard  cost  for  evaluation  of  use  of 

where 

nonstandard  C/E  ($/yr) 

YACQ 

=  Number  of  years  involved 
in  C/E  acquisition 

PHH  = 

Shipyard  cost  to  incorporate  standardization 
specifications  (S/yr) 

PHR 

-  AHA  x  NHB 

PHR  * 

Shipyard  cost  to  approve  use  of  nonstandard 
item  (S/yr) 

PHC 

-  AHA  x  NHC 

NN  ( I )  = 

Prime  equipment  annual  acceptance  schedule 

PHF 

-  AHA  x  NHF 

(equipment/yr) 

PHH 

-  AHA  x  NHH 

CU  - 

Prime  equipment  procurement  price  (S/equipment) 

PHR 

-  PHS  x  PHT 

AHA  = 

Shipyard  labor  rate  (S/hr) 

NHB  - 

Number  of  hours  (hr)  to  review  SCL 

NHL  - 

Number  of  hours  (hr)  for  trade-off  evaluation 

NHF  * 

Number  of  hours  (hr)  for  nonstandard  C/E 
evaluation 

NHH  - 

Number  of  hours  (hr)  to  incorporate  standard¬ 
ization  specifications 

PHS  - 

Cost  per  nonstandard  item  (S/item) 

- 

PHT  - 

Number  of  nonstandard  items  (items) 

(continued) 
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Table  B-l .  (continued) 


Cost  Element 

Equation 

Cost  Factor  Description 

Prime  Equipment 

.  . 

Acquisition 

(continued) 

Production  Support 

Y 

and  Cervices 

£ 

PSS(I) 

PSS(I)  = 

Production  support  and  services  cost  (S/yr) 

1=1 

Production  Test 

Y 

Y 

Y 

and  Evaluation 

£ 

PTE  (I)  =  52  EPT(I)  + 

^  EPT(I)  =  Equipment  production  test  costs  (S/yr) 

i-l 

1=1 

1=1 

Y 

Y 

Y 

£ 

TD  (I)  *  52  RTD(I) 

}  1  TD(I)  =  Test  documentation  cost  ($/yr) 

i=l 

1  =  1 

1=1 

Y 

^ 1  RTD(I)  =  Shipyard  cost  to  review  test  documentation 

1=1 

(S/yr) 

EPT(I) 

=  PTC (I)  *  PTE ( I ) 

PTC (I)  = 

Cost  to  test  each  item  ($/item) 

TD  ( I ) 

=  PPC(I)  *  TOP ( I ) 

PTE (I)  = 

Number  of  items  tested  (items/yr) 

RTD(I) 

«  AHA  x  HRT(I) 

PPC(I)  = 

Cost  per  page  of  test  documentation  ($/page) 

TOP  = 

Number  of  pages  of  test  documentation  (pages/yr) 

‘ 

AHA  = 

Shipyard  labor  rate  (S/hr) 

_ 

HRT(I)  = 

Number  of  hours  to  review  test  documentation 
(hr/yr) 

Initial  Support  Acquisition 

Support  and  Test 

Y 

Equipment 

£ 

STE(I) 

STE(I)  = 

Support  and  test  equipment  acquisition  costs 

_  iu_ 

-  -  -  -  -  — .  . 

_ _ LS/ytl-  - - —  —  _  —  —  — 

1 

1  *  Initial  Spares  - 

YACQ 

Prime  Equipment 

1 

£ 

1 POU  (  1 )  N  1  yac;  •  SPPTST 

NN  (  I  1 

Prime  equipment  annual  acceptance  schedule 

I 

1  =  1 

<equipment/yr ) 

1 

1 

where 

H  YA<  .  )  * 

Maximum  C/E  inventory  quantity  (equipments) 

I 

| 

»* *  *>T  • 

Total  cost  for  required  spares  (as  determined 

1 

L 

yac;  • 

bv  sparing  routines  modeling  SPCC  process 

J 

_  _  _ 

in  t  «<  p,  .  *  -  ‘  ;  >r 

described  in  3.1.2)  _  _  _  _____  _____  _____ 

•  Support  and  Test 

Y 

Equipment 

£ 

^TE  :  Tt 

^  : 

support  and  test  equipment  acquisition  cost  (S/yr) 

TEN  * 

Mater lal  support  rate;  percent  of  SfiTE  cost  (ratio) 

•  APL  Entry  Into 

Y 

the  Supply 

System 

£ 

NAP  1  EJ  •  52  ’ 

■  A?  ; 

t  tr  , repare  APL  (S/APL) 

•>st  to  process  APL  line  item  (S/item) 

*  (HAP 

♦  NAPS ’ 

NAr* 

Numb*  r  of  APL  line  items  (line  item) 

NAf  - 

Number  of  APLs  for  prime  equipment  (APL) 

NAPS 

Number  of  APLs  for  support  and  test  eauipment  (APL) 

•  NSN  Entry  Into 
the  Supply 

System 

Y 

£ 

i=l 

(NSNP  ♦  NSNS )  -  CNF 

NSNP  * 

Number  of  new  NSNs  of  primary  equipment  (NSN) 

NSNS  ' 

Number  of  new  NSNs  of  support  and  test  equipment 
(NSN) 

CNP  « 

Cost  to  process  new  NSN  (S/NSN) 

(continued) 
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Table  B-i 

.  (continued) 

Coot  Element 

Equation 

Cost  Factor  Description 

Initial  Support  Acquisition  (continued)  | 

Documentation 

•  Acquisition 

Y 

Y 

E 

1=1 

CACP  x  ACP  +  2  CHCP 

1=1 

CACP  *  Cost  per  page  for  average  complexity  technical 
manual  ($/page) 

x  HOP 

Y 

+  2  CACD  *  ACDt>  * 

1=1 

ACP  *  Number  of  pages  of  average  complexity  technical 
manual  (pages) 

CHCP  *  Cost  per  page  for  high  complexity  technical 
manual  ($/page) 

Y 

£ 

1=1 

CHCD  x  HCDP 

HCP  =  Number  of  pages  of  high  complexity  technical 
manual  (pages) 

CACD  =  Cost  for  average  complexity  drawings  ($/dr awing) 

AC DP  =  Number  of  average  complexity  drawings  (drawings) 

CHCD  *  Cost  for  high  complexity  drawings  ($/draving) 

HCDP  =  Number  of  high  complexity  drawings  (drawings) 

■  Reproduction  and 
Distribution 

Y 

£ 

NC(I)  x  NP  x  CP 

NC(I)  =  Number  of  copies  (copiea/yr) 

i-i 

• 

NP  >  Number  of  pages  in  a  set  of  technical  data  (pages) 

CP  *  fteprorfuct'ion  aftd  fcist^itfutfo.i  doses  ($/page/copy) 

Training 

♦  Operator 

Y 

E 

PTO(I)  x  CTO 

PTO(I)  =  Number  of  students  (students/yr) 

i-l 

CTO  =  Operating  personnel  training  cost  (S/student) 

•  0/1  Level 

Y 

Maintenance 

E 

PTM(I)  x  CTM 

PTM(I)  =  Number  of  students  (students/yr) 

i-l 

CTM  *  Operating  personnel  training  cost  ($/student) 

•  Depot  Level 
Maintenance 

Y 

E 

PTP(l)  x  CTP 

PTP(I)  *  Number  of  students  (students/yr) 

i-l 

CTP  -  Depot  maintenance  personnel  training  costs 
($/student) 

•  Instructor 

Y 

E 

PTI(I)  x  CTI 

PTI(I)  *  Number  of  students  (students/yr) 

1*1 

CTI  =  Instructor  training  costs  <$/student) 

•  Training  Aids 

Y 

£ 

i*i 

ATU(I) 

ATU(I)  *  Acquisition  and  installation  costs  of  training  aids 

|  Follow-On  Support  j 

Corrective 

Maintenance 

•  Labor 

••  0/1  Level 

Y 

NK 

(Remove  and 
Replace) 

£ 

N(I)  «  E  OT  x  DCOO 

N(I)  *  Prime  equipment  inventor/  (equipment/yr) 

i*i 

K-l 

OT  *  Prime  equipment  operating  time  (hrs/equipment/yr) 

x  QTY(K)  x  LSO(K)  x  RSL/[R(K) 

DC (K)  *  Duty  cycle  of  KtA  item  (ratio) 

x  FR(I) I 

where 

QTY(K)  *  Quantity  of  Kth  item  (quantity/item) 

LSO(K)  =0/1  maintenance  time  to  remove,  replace  item 

(hre/item) 

NK  *  Number  of  repair 
items  in  C/E 

K  *  Designator  for  a 

specific  repair  item 

RSL  *  0/1  maintenance  personnel  pay  rate  ($/hr) 

R(K)  *  Mean  time  between  failures  for  K*h  item  (hrs/failure) 

FR ( I )  *  Reliability  improvement/degradation  factor  (factor) 

(continued) 
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Cost  Element 


Corrective 

Maintenance 

(continued) 


0/1  Level 
(Repair) 


Depot  Level 
(Repair) 


Table  fl-i  .  (continued) 


Equation 


Cost  Factor  Description 


Follow-On  Support  (continued) 


Y  NX 

Y!  N(I)  X  2  OT  X  DC  (K)  N  ( 1 ) 

1-1  K-l 

OT 

*  QTY(K)  *  LSI  (K)  *  RSL  *  RSS(K)  DC(K) 


ll-DSC(K)]/(R(K)  x  FR(I) ) 


*  Prime  equipment  inventory  (equipment/yr) 

‘  *  Prime  equipment  operating  time  (hr s/equipment /yr) 

*  Duty  cycle  of  item  (ratio) 

=  Quantity  of  Xth  item  (quantity/item) 

=  0/1  maintenance  time  to  repair  the  K**1  item 
(hrs/item) 

,  »  0/1  maintenance  personnel  pay  rate  (S/hr) 

=  Repair  level  ratio  (ratio) 

*  Discard  rate  of  Xth  item  (ratio) 

=  Mean  time  between  failures  of  Xth  item  (hrs/failure) 
*=  Reliability  improvement  /degradation  factor  (factor) 


Nil)  *  53  °T  *  DC(K) 


QTY(K)  *  LSD  (K)  *  RSD  X  [  1-RSS  (K)]  DC(K) 
(1-DSC(K>)/(R0C)  x  FR(I)]  QTY(K) 


■  Prime  equipment  inventory  (equipment/yr) 

=  Prime  equipment  operating  time  (hrs/equipment/yr) 

=  Duty  cycle  of  Xth  item  (ratio) 

=  Quantity  of  Xth  item  (quantity/item) 

*  Depot  maintenance  time  to  repair  Xth  item  (hrs/item) 
=  Depot  maintenance  personnel  pay  rate  ($/hr) 

*  Repair  level  ratio  (ratio) 

=  Discard  rate  of  Xth  item  (ratio) 


Repair  Material 


2  N(I>  E 


QTY(X)  x  CST(X)  *  FM 
(l-DSC(X) |/(R(X)  *  FR ( I ) ) 


Reliability  improvement/degradation  factor  (factor) 


=  Prime  equipment  inventory  (equipment/yr) 

=  Prime  equipment  operation  time  (hrs/equipment/yr) 


Quantity  of  K  item  (quantity/item) 


Transportation 
and  Packaging 

••  Material 
Handling 
Labor 


Y  NX 

^  N  ( I )  x  ^  OT  *  DC  (X) 
1*1  X-l 

x  QTY(K)  x  2  x  W(X>  *  RPL 

*  (1-RSS (X) J  x  (l-DSC(X))/ 

(R(X>  x  FR(I)) 


=  Repair  material  rate  percent  of  item  cost  (ratio) 

=  Discard  rate  of  Xth  item  (ratio) 

*  Mean  time  between  failures  of  Xt^*  item  (hrs/failure) 
=  Reliability  improvement/degradation  factor  (factor) 


N ( I )  =  Prime  equipment  inventory  (equipment/yr) 

OT  *  Prime  equipment  operating  time  {hrs/equipment/yr) 
DC (X)  *  Duty  cycle  of  Xth  item  (ratio) 


QTY (K)  =  Quantity  of  X  item  (quantity/item) 


RPL  =  Packaginq  labor  cost  ($/lb) 

RSS(K)  *  Repair  level  ratio  (ratio) 

DSC ( X )  *  Discard  rate  of  Xth  item  (ratio) 

R (X)  =  Mean  time  between  failure  of  Xth  item  (hrs/failure) 
FR ( I )  *  Reliability  improvement/degradation  factor  (factor) 
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Table  B-l .  (continued)  j 

Cost  Eleaen*.  |  Equation 

Cost  Factor  Description 

Follow-On  Sui 

- 1 - 

aport  (continued) 

— 

Transportation 
and  Packaging 
(continued) 

*•  Packaging 
Material 


*•  Shipping 


Preventive 

Maintenance 


Material 


Overhaul 
•  Labor 


Y  NK 

7!  N (I)  *  ^  OT  *  DCtlC) 

I-i  K-l 

x  QTY(K)  x  2  x  W|K)  *  RPH 
x  (l-RSS(K) 1  *  (1-DSC (K) )/ (R(K) 
*  FR(I)] 


2  N(I) 

1=1 


£  O?  y  DC<K)* 
K-l 


*  QTY (K)  x  2  *  W(K)  *  rsr 
x  RW(K)  X  ( 1-RSS (K) ) 
x  [1-DSC <K)]/[R(K)  x  FR(I) ) 


7!  N (I )  x  ^  OT  x  LPM(N) 

1-1  N-l 


x  RSL/NPM (N) 
where 

N  ■  Designator  for  a  specific 
preventive  maintenance 
type 

nm  *  Number  of  preventive 
maintenance  types 

Y  NM 

7!  N  ( 1 )  x  ^  OT  *  MPM(N) / 

1-1  N-i 

NPM(N) 


7!  x  NOH  ( I )  x  OHL  x  RSD 
1-1 


N(I) 
OT 
DC  (K) 
QTY  (K) 
W(K) 
RPM 

RSS(K)  > 
DSC (K)  ■ 
R(K)  > 
FR(I)  > 

•  Nflf  • 
OT  = 
DC  (K)  < 
QTY (K)  = 
W(K>  - 
RSR  • 
RW  (K)  - 

RSS(K)  « 
DSC  (K)  ■ 
R(K)  ’ 
FR  ( I )  « 


*  Prime  equipment  inventory  (equipment/yr) 

>  Prime  equipment  operating  time  (hrs /equipment/yr) 

-  Duty  cycle  of  Kth  item  (ratio) 

-  Quantity  of  item  (quantity/item) 

-  Weight  of  K^*1  item  (lb) 

=  Packaging  material  cost  ($/lb) 

-  Repair  level  ratio  (ratio) 

-  Discard  rate  of  K**1  item  (ratio) 

-  Mean  time  between  failure  of  K**1  item  (hrs/failure) 
=  Reliability  improvement/degradation  factor  (factor) 


Prime  cqaifxoent  •inventory  (cq'sipment/yt)  *  * 

Prime  equipment  operating  time  (hrs/equipment/yr) 


Duty  cycle  of  K 

,th 


th 


item  (ratio) 


Quantity  of  K  item  (lb) 

Weight  of  Ktl)  item  (lb) 

Shipping  cost  ($/lb) 

Item  packing  weight  ratio  (shipping  weight/unpacked 
weight) 

Repair  level  ratio  (ratio) 

Discard  rate  of  Kth  item  (ratio) 

Mean  time  between  failures  of  Kth  item  (hrs/failure)] 
Reliability  improvement/degradation  factor  (factor) 


N(I)  =  Prime  equipment  inventory  (equipment/yr) 

OT  -  Prime  equipment  operating  time  (hrs/equipment/yr) 

LPM(N)  »  Maintenance  time  of  Nth  type  preventive  maintenance 
action  (hrs/equipment/action) 

RSL  -  0/1  maintenance  personnel  pay  rate  (S/hr) 

th 


NPM(N)  -  Time  between  inspections  of  N 
nance  (hrs/action) 


preventive  mainte- 


N ( I )  -  Prime  equipment  inventory  (equipment/yr) 

OT  -  Prime  equipment  operating  time  (hrs/equipment/yr) 

MPM(N)  *  Material  cost  of  Nth  type  preventive  maintenance 
action  ($/equipment/action) 

,th 


NPM(N)  «  Time  between  inspections  of  N 
maintenance  (hrs/action) 


type  preventive 


NOH (I)  -  Prime  equipment  overhaul  schedule  (equipment/yr) 
OHL  ■  Overhaul  maintenance  time  (hrs/equipment) 

RSD  -  Depot  maintenance  pay  rate  (S/hr ) 


(continued) 
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Table  B-l.  (continued) 


Cost  Element 

Equation 

Cost  Factor  Description 

1 

Follow 

1 - - - —1 1 

<#-0n  Support  (continued) 

Material 


Transportation 


Support  and  Test 

Equipment 

Maintenance 


Inventory 
Storage 
0/1  Level 

Depot  Level 


Documentation 

Maintenance 


Supply  Support 

•  Replenishment 
Spares 


Supply  System 
Management 


Training 
•  Operator 


0/1  Level 
Maintenance 


Depot  Level 
Maintenance 


Y!  x  NOH(I)  x  OHM 
1-1 


£ 

l-i 

y 

£ 


Y 

£ 

i-l 

V 

£ 

i-l 


Y 

£ 

i-i 


NOH(I)  x  OUT 


N  (I)  x  STES 


issnn  x  csi 


ISSD(I)  x  CSD 


NP  x  RDM( I) 


M(I)  *  2  or  x  dc(K) 
K-l 


QTY(K)  x  CST(K) 

DSC (K) / [R (K)  x  FR(I ) ] 


E 

i-i 

Y 

E 

i-i 


Y 

E 

i-i 


E 

i-i 


Y 

E 

i-i 


( (NSNP  ♦  NSNS)  x  ANM]  ♦ 


((NAP  ♦  NAPS)  *  AAM) 


LO ( I )  x  rah  x  CTO 


LM(I)  *  ram  x  CTM 


LP (I)  x  rap  x  CTP 


NOH(I)  -  Prime  equipment  overhaul  schedule  (equipment/yr) 
OHM  *  Overhaul  maintenance  material  cost  ($/equipment) 

NOH(I)  -  Prime  equipment  overhaul  schedule  (equipment/yr) 
OHT  =  Material  shipping  rate  ($/equipment) 

N (I)  *  Prime  equipment  inventory  (equipment/yr) 

STES  -  Recurring  support  cost  of  StTE  ($/prime  equipment) 


XSSI (I)  -  O/I  maintenance  material  storage  space  (sq/ft/yr) 
CSI  =  0/1  maintenance  space  cost  ($/sq/ft) 


ISSD(I)  3  Depot  maintenance  material  storage  space  ($/sq/ft) 
CSD  -  Depot  maintenance  space  cost  ($/sq  ft) 


NP  3  Number  of  pages  in  a  set  of  technical  data  (pages) 
RDM (I)  =  Technical  data  management  costs  ($/page) 


N ( I)  -  Prime  equipment  inventory  (equipment/yr) 

OT  -  Prime  equipment  operating  time  ( hrs/equipment/yr ) 

DC (K)  *  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  =  Quantity  of  Kth  item  (quantity/item) 

CST(K)  -  Unit  cost  of  the  Kth  item  (S/item) 

DSC (K)  -  Discard  rate  of  Kth  item  (ratio) 

R(K)  -  Mean  time  between  failures  of  the  Kth  item  (hrs/ 
failure) 

FRfI)  *  Reliability  improvement/degradation  factor  (factor) 


NSNP  -  Number  of  new  NSNs  for  prime  equipment  (NSN) 

NSNS  «  Number  of  new  NSNs  for  S*TE  equipment  (NSN) 

ANM  -  Annual  NSN  maintenance  costs  ($/NSN) 

NAP  -  Number  of  APLs  for  prime  equipment  ($/APL) 

NAPS  =  Number  of  APLs  for  support  and  test  equipment  (APL) 
AAM  -  Annual  APL  maintenance  cost  (S/APL) 


LO (I )  *  Manning  level  of  operating  personnel  (personnel/yr) 

RAM  -  Personnel  training  costs  ($/student) 

CTO  -  Operator  training  costs  ($/student) 

LM ( I )  -  Manning  level  of  0/1  maintenance  personnel  (personnel/yr) 
RAM  >  Personnel  training  costs  ($/student) 

CTM  -  0/1  maintenance  personnel  training  cost  ($/student) 

LP (I )  -  Manning  level  of  depot  maintenance  personnel 
(personnel/yr) 

RAP  •  Personnel  attrition  rate  (ratio) 

CTP  *  Depot  maintenance  personnel  training  cost  ( S/student ) 
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APPENDIX  C 


STANDARDIZATION  LIFE-CYCLE  ELEMENT  COSTS,  CORRELATION  RESULTS 


This  appendix  summarizes  the  results  of  correlation  exercises  for  each 
C/E.  The  results  are  presented  for  each  of  the  SLCC  elements,  with  a  compar¬ 
ison  of  differences  derived  for  standard  and  nonstandard  C/E  configurations: 

•  Table  C-l  describes • results  for  a  C/E  exercised  with ‘all  models.’ 
These  results  were  used  to  verify  that  the  Enhanced  SLCCM's  modified 
sparing  procedures  did  not  otherwise  affect  the  original  SLCCM 
results.  They  also  provide  a  comparison  of  the  results  obtained 
with  all  three  models. 

•  Table  C-2  describes  results  for  two  C/Es  exercised  with  the  SLCCM 
and  the  SSM.  These  data,  for  two  additional  C/Es  used  in  the  orig¬ 
inal  SLCCM  validation  process,  were  used  to  compare  SSM-derived 
total  SLCC  results  with  Enhanced  SLCCM  results. 


C-l 


Less  than  $500.  **(  )  =  Nonstandard  is  less  than  Standard. 


Component/Equipnent :  Refrigeration  Plant,  Air  Cond.  —  APL  325010399 


than  $500.  ** (  )  =  Nonstandard  is  Less  than  Standard 


APPENDIX  D 


SAMPLE  ENHANCED  SLCCM  AND  SSM  PROGRAM  RUNS 


This  appendix  provides  a  set  of  four  program  runs  for  one  C/E.  One 
run  was  made  for  the  standard  C/E  with  both  the  Enhanced  SLCCM  and  the  SSM 
Similar  runs  were  completed  for  the  same  C/E  modified  to  be  a  nonstandard 
configuration.  Each  run  is  labeled  to  identify  the  employed  standardiza¬ 
tion  model;  the  label  shows  whether  that  run  is  for  the  standard  or  non¬ 
standard  configuration'.  The  sample  C/ET  Is  thd  Unit  Heater*,  Air — APL 
070970004. 

The  main  portions  of  these  printouts  are  identified  by  circled  numbers 
as  follows: 

©  The  C/E  data  file  calls  and  the  RUN  command  to  begin  program 
execution. 

©  Data  entries  made  during  program  operation.  Since  basic  data 
files  contained  data  for  standard  C/Es,  this  printout  portion 
appears  only  in  nonstandard  C/E  runs  where  data  changes  were 
made  to  simulate  nonstandard  C/Es. 

(s[)  A  detailed  year-by-year  printout  of  the  generated  standardization 
life-cycle  cost.  The  columns  in  this  listing  are  as  follows: 


© 

© 


•  YEAR  -  life-cycle  year 

•  PEA  -  Prime  Equipment  Acquisition  costs 

•  PMG  -  Government  Program  Management  costs 

•  ISA  -  Initial  Support  Acquisition  costs 

•  SUP  -  Support  costs 

•  LCC  -  Life-Cycle  cost 

A  listing  of  all  single-valued  variable  data  used  to  calculate 
the  standardization  life-cycle  cost. 

A  listing  of  all  year-indexed  variable  data  used  to  calculate 
the  standardization  life-cycle  cost. 
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A  listing  of  the  input  data  items  to  which  the  computed  SLCC  is 
most  sensitive.  The  columns  contain  the  following: 

1st  Column  -  the  program  name  for  the  input  data  item 

2nd  Column  -  the  computed  SLCC  PEA  value,  with  the  data 
item  varied  by  the  percentage  requested 
during  program  execution 

3rd  Column  -  the  computed  SLCC  PMG  value,  with  the  data 

item  varied  by  the  percentage  requested  during 
program  execution 

4th  Column  -  the  computed  SLCC  ISA  value,  with  the  data 

item  varied  by  the  percentage  requested  during 
program  execution 

5th  Column  -  the  computed  SLCC  SUP  value,  with  the  data 
•  •  *  *  *  *  item  "varied-  by* the -percentage:  requested  during 

the  program  execution 

6th  Column  -  the  computed  SLCC  LCC  value,  with  the  data 

item  varied  by  the  percentage  requested  during 
program  execution 

7th  Column  -  indication  of  whether  the  data  item  variation 
was  above  (HI)  or  below  (LOW)  the  base  value 
entered  as  SLCC  data 

8th  Column  -  the  percentage  of  the  change  in  SLCC  due  to 
the  requested  percentage  change  in  data 
element  value 

A  listing  of  the  C/E  part  data  used  in  computing  the  standardiza¬ 
tion  life-cycle  cost.  Data  for  each  part  are  contained  on  the 
three  lines  beginning  with  the  same  part  number. 

The  LCC  element  subtotal  costs  that  have  gone  into  the  computed 
standardization  LCC.  The  columns  contain  the  following: 

1st  Column  -  the  program  variable  name  for  the  element 
subtotals 

2nd  Column  -  the  element  subtotals  for  the  last  year  of 
the  life  cycle 

3rd  Column  -  the  element  subtotal  for  the  entire  life  cycle 

4th  Column  -  the  element  percentage  of  the  total  life-cycle- 
cost 
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1 . 0088 

TPTP 

830. 

7527. 

1 . 0 082 

TPTI 

8  3 . 

7Bt; 

.  1  008 

TflTlJ 

0. 

140. 

.  0188 

CMPP 

1545. 

8349. 

1. 1184 

CMO I 

0. 

0. 

0.  0000 

CMD 

0. 

o. 

0. 0000 

CMPM 

383 . 

1 96 1 . 

.  2626 

TPMH 

53. 

lib 4 . 

.  0  3  3  O 

TPPM 

52. 

c be . 

.  0373 

TPSH 

0. 

0. 

0. 0000 

PML 

21  00. 

11345. 

1.51 96 

PMM 

1690. 

9131. 

1.2230 

NOHL 

4663. 

24204. 

3.2420 

NOHM 

7604. 

39472. 

5. 2870 

tiOHT 

295. 

1530. 

.2049 

STM 

27. 

148. 

.  0198 

TISSI 

83. 

i  Ju  • 

.  1  008 

TISSD 

8. 

<'  C*  • 

.  0096 

DM 

354. 

3205. 

.  4293 

SSPS 

4092. 

22109. 

2.9614 

SSM 

21. 

190. 

.  0254 

LO 

13452. 

72686. 

9. 7358 

LM 

22420. 

121143. 

16. 2263 

LP 

READY. 

3310. 

44904. 

6. 0145 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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.  _  J 


OLD.LCCX 


READY. 

GET. TAPE 1=07 0371 
READY. 

GET » TAPE3=VARNAM 
READY. 

GET . TAPE3=070973 


READY. 

GET . T  APE4=070974 
READY. 

GET « TAPE5=070975 
READY. 

FTNTS 
READY. 

SBULIM. JS=900 
READY . 

RUN *  MA=77777 


o 


ENHANCED  SLCCM 
NONSTANDARD  C/E 


8 0  "  0 1  '  0 9.  10.45.  5 0 . 

PROGRAM  LCCX 

END  OF  'INGLE  VARIABLE  INITIALIZATION. 

ENTER  NEW  VARIABLES  2  VALUES  OR  SPACE.  THEN  RETURN. 
7  SPARE* 0. 0 
*•  SEM  =0.0 
7  CU  =1800. 

?  HR6  =10. 

?  HRH  =8. 

7  HR  I  =£. 

7  HP  J  =8. 

-  HPK  =4. 

?  HRM  =14. 

‘  HPT  =30. 

-•  NHB  =£. 

?  NHC  =1.5 
NHF  =10. 

NSNP  =1. 

NSNP  =  <  ERROR.  RETYPE  RECORD  AT  THIS  FIELD 
‘  NSNP  =1. 

N  <  ERROR.  RETYPE  RECORD  AT  THIS  FIELD 

7 

7  NSNP 
'•  DHL 
7  OHM 
?  PHT 
■'  POPZ 
PTC 
^  MAT 


=  1 . 
=4.8 
=  360. 
=  1. 

=  0. 

=4  00. 
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i 


♦♦♦MATRIX  DATA  ENTRY  MODE*** 

...VALUE  ENTRIES  REQUIRED... 

MATRIX  NAME  ?  STE 
INDEX?  1. 

VALUE?  10300. 

MATRIX  NAME  ?  TDP 
INDEX''  1. 

VALUE?  4. 

MATRIX  NAME  ?  ATU 
INDEX?  1. 

VALUE?  1800. 

MATRIX  NAME  ?  P-ON 

'^PERCENTAGE  ENTRIES  REQUIRED 

MATRIX  NAME  ?  PTI 
INDEX?  0. 

VALUE?  5. 

MATRIX  NAME  ?  PTM 
INDEX?  0. 

VALUE?  5. 

MATRIX  NAME  ?  PTO 
INDEX?  0. 

VALUE?  5. 

MATRIX  NAME  ?  PTP 
INDEX?  0. 

VALUE?  5. 

MATRIX  NAME  ?  CST 
INDEX?  0. 

VALUE?  10. 

MATRIX  NAME  ?  LPM 
INDEX?  0. 

VALUE?  5. 

MATRIX  NAME  ?  MPM 
INDEX?  0. 

VALUE?  10. 

MATRIX  NAME  ?  NPM 
INDEX?  0. 

VALUE?  -10. 


MATRIX 

NAME  ?  SINGL 

ENTER 

NEW  VARIABLES 

*,  VALUES 

OR  SPACEs 

THEN  RETURN. 

.'EAR 

PEA 

PMG 

ISA 

SUP 

LCC 

1 

£39££. 

936. 

22219. 

2893. 

49970. 

£ 

24486. 

0. 

1171. 

5917. 

31573. 

3 

£5828. 

0. 

1235. 

9085. 

36148. 

4 

£7258. 

0. 

1303. 

12591. 

41152. 

5 

£8754. 

0. 

1375. 

22938. 

53067. 

6 

30338. 

0. 

1451. 

£7543. 

59332. 

7 

3201 0. 

0. 

1531. 

32586. 

66- 127. 

3 

33770. 

0. 

1615. 

38097. 

73482. 

9 

35618. 

0. 

1703. 

52144. 

89465. 

10 

37576. 

0. 

1797. 

59149. 

98521. 

1 1 

391.5,44 . 

0. 

1896. 

667  r 0 • 

108310. 

1£ 

4 1 8££ . 

0. 

£000. 

75045. 

1 18866. 

TOTAL 

38 1 026 . 

936 . 

39295. 

404757. 

826014. 

SUBTOTAL  GROUP  HO.  1  DUMPED  TO  TAPE?. 
HD  YOU  WANT  SUBTOTAL'S  PRINTED  HERE?  HO 


HO  YOU  MAHT  VAPIAMCES  CALCULATED?  YES 
WHAT  IS  VARIANCE  PERCENTAGE7  £5. 

WHAT  IS  MINIMUM  •;  LCC  CHANGE  OP  CONCERN?  t. 


VARIANCES  BEING  CALCULATED... 

VARIANCE  GROUP  NO.  IS  CHANGE  =  .£500  LIMIT=  .0100 

4£  VARIANCE'S  HIGHER  THAN  LIMIT  WRITTEN  TO  TAPE6. 

I.IOULD  YOU  LIKE  TO  CHANGE  VARIABLE  VALUES  AND  CALCULATE  ANOTHER  LCC?  NO 


WOULD 

YOU  LIKE  DRTR 

LISTINGS?  YES 

r\ 

SINGLE 
RAM  « 

VALUE  DATA? 
11.00 

YES 

♦  ' 

HPG 

= 

10.  00 

♦ 

NSNP 

1. 00 

AC  DP 

S 

2.  00 

♦ 

= 

0.  00 

♦ 

NSNS 

= 

0.  00 

RCP 

* 

7.00 

♦ 

HRH 

= 

2.  00 

♦ 

DHL 

s 

4.30 

RHR 

* 

27.50 

♦ 

HR  I 

= 

2.  00 

♦ 

= 

0.  00 

ANM 

c 

225. 00 

♦ 

HRJ 

= 

2.  00 

♦ 

OHM 

= 

360. 00 

s 

0.  00 

♦ 

HRK 

= 

4.  00 

♦ 

OHT 

a 

7.75 

CACD 

a 

1250.00 

♦ 

HPM 

= 

14.  00 

♦ 

OT 

= 

2000. 00 

CROP 

* 

333. 00 

♦ 

= 

0.  00 

♦ 

PAPL 

a 

3.  00 

CEDE 

s 

10.  00 

♦ 

HRN 

= 

22.  56 

♦ 

F'OFOB® 

0.  00 

CHC'D 

* 

2500. 00 

♦ 

HPT 

= 

30.  00 

♦ 

a 

0.  00 

CHCP 

M 

367. 00 

♦ 

K 

= 

4.  00 

♦ 

F'HS 

= 

22.56 

3 

0.  00 

♦ 

LEE 

= 

26 . 88 

♦ 

PHT 

= 

1. 00 

CNP 

S 

455. 00 

♦ 

LEC 

= 

26.38 

♦ 

POPS 

a 

0.  00 

CP 

s 

.06 

♦ 

= 

0.  00 

♦ 

PPC 

a 

168. 00 

CPL 

2= 

13.34 

♦ 

LEE 

= 

£6  .  30 

♦ 

PTC 

a 

400. 00 

CSD 

s 

3.47 

♦ 

N 

= 

2.  00 

♦ 

s 

0.  00 

CSI 

= 

43. 66 

♦ 

NAP 

= 

1.00 

♦ 

PAM 

= 

.45 

s 

0.  00 

♦ 

NAPL 

= 

4.  00 

♦ 

PAP 

a 

.  14 

CTI 

s 

21.84 

♦ 

NAPS 

= 

0.  00 

♦ 

PPM 

a 

1 8 . 6  0 

CTM 

= 

21.84 

♦ 

- 

0.  00 

♦ 

PPL 

a 

1.30 

CTO 

s 

21.34 

♦ 

NHE 

= 

2.  00 

♦ 

PPM 

a 

1.7? 

CTP 

a 

21.84 

♦ 

NHC 

= 

1 . 50 

♦ 

PSP 

a 

3  0 .  66 

CU 

s 

1800. 00 

♦ 

NHF 

= 

1  0.  00 

♦ 

PSL 

a 

8 . 84 

a 

0.  00 

♦ 

NHH 

= 

1 . 00 

♦ 

PSP 

a 

.50 

FM 

as 

.11 

♦ 

Nfc 

a 

4.  00 

♦ 

SHIPS 

:a 

12.  00 

FPST 

a 

802. 00 

♦ 

= 

0.  00 

♦ 

STEM 

a 

.  26 

HCDP 

as 

0.  00 

♦ 

NM 

= 

2.  00 

* 

ste: 

a 

.  12 

HCP 

a 

1 . 00 

♦ 

NP 

= 

1  0.  00 

♦ 

V 

a 

12.  00 

D-ll 


YEAR  DATA?  YES 


YEAR 

ATU 

FR 

ISSD 

-I  SSI 

LM 

LO 

1 

1800. 00 

1. 00 

1  .£0 

1. 00 

100. 00 

60.00 

£ 

0.  00 

1.00 

1 .  £0 

1.00 

£00. 00 

1£0. 00 

3 

0.  00 

1 . 00 

1  .£0 

1.00 

300. 00 

180.  00 

4 

0.  00 

1 . 00 

1 .  £0 

1. 00 

400. 00 

£40. 00 

5 

0.  00 

1 . 00 

1 .  £0 

1.00 

500. 00 

300. 00 

6 

0.  00 

1.00 

1 .  £  0 

1. 00 

600. 00 

360. 00 

7 

0.  00 

1. 00 

1 .  £0 

1.00 

700. 00 

4£0. 00 

JS; 

0.  00 

1 . 00 

1 .  £0 

1.00 

800. 00 

480.  00 

9 

0.  00 

1. 00 

1 .  £  0 

1. 00 

900. 00 

540. 00 

10 

0.  00 

1 . 0  0 

1  .£0 

1 . 00 

1000. 00 

600.  00 

11 

0.  00 

1 . 0  0 

1  .£0 

1.00 

1100. 00 

660. 00 

1£ 

0 .  0  0 

1.00 

1 .  £  0 

1 . 00 

1 £  0  0 . 00 

?£0.  00 

YEAR 

LP 

NC 

N 

NN 

NDH 

PSS 

1 

120.00 

£4.  00 

1  0.  00 

10.  00 

0.  00 

0.  00 

p 

£40. 00 

0.  00 

£0.  00 

1  0.  00 

0.  00 

0.  00 

2 

36  0 .  0  0 

0,  00 

30,  00 

1  0.  00 

0.  00 

0.  00 

4 

480. 00 

0.  00 

40.  00 

10.  00 

0.  00 

0.  00 

5 

600. 00 

0.  00 

50.  00 

10.  00 

10.  00 

0.  00 

t. 

720.  00 

0.  00 

60.  00 

10.0  0 

1  0.  00 

0.  00 

840. 00 

0.  00 

70.  00 

10.  00 

1  0.  00 

0.  00 

3 

860. 00 

0.  00 

80.  00 

10.  00 

1  0.  00 

0.  00 

9 

1  08  0 .  0  0 

0 .  0  0 

90.  00 

1  0.  00 

£0.  00 

0.  00 

10 

1200. 00 

0.  00 

100. 00 

10.  00 

£0.  00 

0.  00 

11 

13£ 0. 00 

0.  00 

110. 00 

1  0 .  0  0 

£0.  00 

0.  00 

1£ 

1440. 00 

0.  00 

1 £  0 . 00 

1  0.  00 

£0.  00 

0.  00 

YEAR 

PTI 

PTM 

PTO 

FTP 

STE 

INF 

1 

£.  10 

£1 . 00 

c.  10 

£1 . 00 

1 0800. 00 

1. 00 

c. 

£.  1  0 

£1 . 00 

£.  1  0 

£1 .  00 

0.  00 

1.11 

£.  10 

£1 .  00 

£.10 

£1 .  00 

0.  00 

1.17 

4 

£.  1  0 

£1 .  00 

£.  1  0 

£1.  00 

0.  00 

1 .  £4 

J 

£.  1  0 

£1 . 00 

£.10 

£1 .  00 

0.  00 

1.31 

r. 

£ .  1  0 

£1 . 00 

£.  1  0 

£1 . 00 

0 .  0  0 

1.38 

i‘ 

£.  10 

£1 .  00 

£.  10 

£1.  00 

0.00 

1.46 

o 

£.10 

£1 . 00 

£.  10 

£1.0  0 

0.  00 

1.54 

9 

£.  1  0 

£  1 . 0  0 

£.  10 

£1.0  0 

0.  00 

1.6£ 

10 

£.  1  0 

£1 . 00 

£.10 

£1.0  0 

0.  00 

1.71 

11 

£.10 

£  1 . 0  0 

£.  10 

£1 . 00 

0.  00 

1.80 

1£ 

£.  10 

£1.0  0 

£.  1  0 

£1.00 

0.  00 

1.90 

YEAR 

TOP 

PET 

1 

4 .  0  0 

1  0.  00 

£ 

0.  00 

10.  00 

T; 

0.  00 

10.  00 

4 

0.  00 

1  0 .  0  0 

Cs  J 

5 

0.  00 

10.  00 

6 

0.  00 

10.  00 

7 

0.  00 

10.  00 

3 

0.  00 

10.  00 

9 

0.  00 

10.  00 

10 

0.  00 

10.  00 

11 

0.  00 

10.  00 

12 

0.00 

10.  00 
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VARIANCE 

GROUP  NO. 

is  CHPNGE-  . 250C 

LIMIT= 

.0100  /"“S 

YEPR 

PEP 

P  MG 

ISP 

SUP 

LCC  Kt) 

INF 

385162. 

£851. 

1479399. 

1 184533. 

3051945.  HI 

£5.  00 

1 

INF 

£31 097. 

1710. 

887640. 

710720. 

1831167.  LQW 

£5.  00 

1 

NPM 

308130. 

££80. 

1183520. 

1 128995. 

2622925.  LOW 

7.43 

1 

DT 

308130. 

££80. 

1183529. 

1 083752 . 

£577691.  HI 

5.58 

1 

DT 

308130. 

££S0. 

1183510. 

811502. 

£305422.  LOW 

5.58 

1 

N 

308130. 

££80. 

1133520. 

1 083757 . 

£577637.  HI 

5.58 

1 

N 

308130. 

££80. 

1 1835£0. 

31 1496. 

2305426.  LOW 

5.58 

1 

CTM 

308130. 

c‘38  0  a 

1302069. 

964655 . 

2577134.  HI 

5.55 

1 

CTM 

308130. 

c!c!S  0  • 

1 064970. 

'=>  fiS'SS , 

2305973.  LOW 

5.55 

1 

PTM 

308130. 

££80. 

1 3 ©2 069- 

947627. 

2560106.  HI 

4.86 

1 

PTM 

308130. 

££8  0 . 

1 064970. 

947627. 

2323007.  LOW 

4.86 

1 

MPM 

3  03 1 3  0 . 

££3  0 . 

1 183520. 

1 062663. 

£556593.  HI 

4.71 

1 

MPM 

3  0 '?  1  0  a 

££80. 

1 183520. 

332590. 

2326520.  LOW 

4.71 

1 

NPM 

308130. 

££80. 

1 133520. 

8  3  $8  . 

2332735.  HI 

4.46 

1 

CTI 

308130. 

££80. 

.1262552. 

947627. 

£520589.  HI 

3.24 

1 

CTI 

303130. 

££80. 

1104487. 

347627. 

2362523.  LOW 

3.24 

1 

PTI 

303130. 

££80. 

126255c. 

947  Pc' 7  . 

2520589.  HI 

3.  £4 

1 

PTI 

303130. 

££8  0 . 

1 1 04487. 

947 6c!  7  • 

2362523.  LOW 

3.24 

1 

CTP 

303130. 

££80. 

1 £42794. 

952887. 

£506091.  HI 

£.64 

1 

CTP 

303130. 

££80. 

1124245. 

942367. 

£377022.  LOW 

c!  a  £4 

1 

CU 

389798 . 

££80. 

1 1835c 0. 

947627 . 

£503219.  HI 

£ .  5? 

1 

CU 

£48487. 

££80. 

1 183520. 

947627 . 

£379894.  LOW 

2.53 

1 

NN 

389793 . 

££80. 

1183529. 

947627. 

2503229.  HI 

2. 53 

1 

NN 

£48487. 

££80. 

1183510. 

9476.27 . 

£379884.  LOW 

2.53 

1 

PTP 

308130. 

£  38  0 , 

1242794. 

947627. 

£500831.  HI 

2.43 

1 

PTP 

3 08 130. 

££80. 

1124845. 

94765? % 

£382282.  LOW 

£.43 

1 

NOH 

308130. 

c'£’£:  0  a 

1183520. 

1 003395. 

£497325.  HI 

£.£8 

1 

NQH 

308130. 

££80. 

1183520. 

891858. 

£385788.  LOW 

£.28 

1 

□HM 

3  08 1 3  0 . 

££80. 

1183520. 

9886  07 . 

£482536.  HI 

1  a  66 

1 

□HM 

308130. 

££8  0 . 

1 183520. 

906646 . 

2400576.  LOW 

1 . 68 

1 

CTO 

308130. 

££80. 

1203278. 

96-4655 . 

£478343.  HI 

1.51 

l 

CTC 

308130. 

££80. 

1 1 1  376 1 . 

*30598. 

£404770.  LOW 

1.51 

1 

PPM 

308130. 

££80. 

t 183520. 

981684. 

2475613.  HI 

1 . 39 

1 

PPM 

3  08 130. 

C  c'  %  U  a 

1 183520. 

91 356*. 

£40749*.  LOW 

1 .  39 

1 

REPI'Y. 

pppt  dptp"  ye: 

o 

c-  ?•  -sr- 


PPRT 

CST 

DC 

DSC 

OTY 

P 

PSS 

PW 

1 

1320. 00 

1 . 0  0  0  0 

.  5000 

1 . 

83000. 

a  990  0 

1.2000 

£ 

£.98 

1 . 0  0  0  0 

1 . 0000 

1. 

5200. 

.  99  0  0 

1.2000 

9 

759. 17 

1 . 0  0  0  0 

•  9  0  0  0 

1  . 

.  9*  0  0 

1 .2000 

4 

4  0.  00 

1 . 0000 

a  9  0  0  fi 

1. 

£7000. 

.  9*00 

1 . 2000 

PPPT 

W 

LSD 

LSD 

LSI 

PF 

C  DG 

PLT 

1 

500. 00 

S.  00 

0.  00 

0.  00 

.  0 1  04 

9C 

9.  00 

2 

.50 

.  50 

0.  00 

0.  00 

.  0638 

9G 

9.  00 

3 

50.  00 

4 .  0  0 

0.  00 

0.  00 

.  0135 

9G 

9.  00 

4 

50.  00 

4.  00 

Oa  0  0 

0.  00 

.  03*0 

9G 

9.  00 

PPRT 

SL 

TOP 

MPU 

F"SC 

PMP 

WSPVL 

□BSP 

1 

36. 

♦  ♦ 

a  » 

PR.'?} 

1. 

0. 0000 

0. 0000 

2 

36. 

♦  ♦ 

.  75 

PF  }} 

1. 

0. 0000 

.  7500 

3 

36. 

♦  ♦ 

.75 

PF.i'8 

1  . 

0. 0000 

0. 0000 

4 

36. 

♦  ♦ 

.75 

P  F  I1 8 

1. 

0. 0000 

.7500 

D-13 


□LD.B7 

READY. 

LNH 

O 

SUBTOTAL 

GROUP  NUMBER 

1 

PMGG 

0. 

£89. 

.  03£5 

PMGH 

0. 

54. 

.0065 

PMGI 

0. 

54. 

.  0065 

PM6J 

0. 

54. 

.  0065 

PMGK 

0. 

1  08. 

.  0130 

PMGL 

0. 

£3. 

.  0087 

PMGM 

0. 

378. 

.  0456 

TCU 

34218. 

310178. 

37.5509 

TPHP 

0. 

CJCj 

.  0067 

TPHC 

0. 

41. 

.  0050 

TPHF 

0. 

£75. 

.  0333 

TPHH 

0. 

£8. 

.  0033 

TPHP 

0. 

£3. 

.  0087 

TPSS 

0. 

0. 

0. 0000 

EPT 

7804. 

88988. 

8. 3446 

TD 

0. 

878 . 

.  0813 

RTD 

0. 

825 . 

.  0999 

TSTE 

0. 

1 0800. 

1.3075 

SPE 

8c'. 

741. 

.  0897 

::te 

0. 

£808. 

.  3399 

APL.E 

o. 

58. 

.  0068 

NS  HE 

0. 

455. 

.  0551 

AD 

0. 

5£33. 

.  6335 

TNC 

0. 

14. 

.  0  0 1  7 

TPTD 

87 . 

790. 

.  0957 

TPTM 

872 . 

7903. 

.  9568 

TPTP 

i  c' . 

7903. 

.  9568 

TPTI 

87 . 

790. 

.  0957 

TATIJ 

0. 

1 8  0  0 . 

•  1  »■'  9 

CHRP 

1545. 

8349. 

1.01  08 

CMDI 

0. 

0. 

0. 0000 

CMP 

0. 

0. 

0. 0000 

CMPM 

399 . 

£157. 

.£611 

TpMH 

'53. 

£84 . 

.  0344 

TPPM 

5c*  • 

c' be  . 

.  0342 

TPSH 

0. 

0. 

0. 0000 

PML 

8449. 

13836. 

1.6023 

PMM 

£085. 

1 1 180. 

1.3510 

HDHL 

4898. 

£5414. 

3. 0768 

NDHM 

1 3887 . 

71050. 

8.6015 

NDHT 

£95. 

1530. 

.  1858 

STM 

£7. 

148. 

.  0179 

TISSI 

83. 

75£. 

.  0911 

TISSD 

8. 

78. 

.  0087 

DM 

354. 

3205. 

.3880 

SSPS 

4501. 

£43£0. 

£.9443 

SSM 

449. 

4067. 

.4983 

LO 

1345£. 

72686. 

8.7996 

LM 

££4£0. 

181 143. 

14.6660 

LP 

READY. 

8310. 

44904. 

5.4362 
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OLD.LCCX 

READY. 

GET. TAPE  1*070971 
READY. 

GET . TAPE2*VARNAM 
DCADY 

GET . TAPE3*07  0973 
READY. 

GET . TAPE4=070974 
peonv 

GET . TAPE5*  07  0975 
READY. 

FTNTS 

READY.  / 

SBULIM. JS=900  ( 
READY.  V 

PUN. MA=77777 


© 


STANDARD  C/E 


30^01/09.  10.31.51. 

PROGRAM  LCC'X 

END  OF  SINGLE  VARIABLE  INITIALIZATION. 


ENTER 
?  SEM 

NEW  VARIABLES 
-1.0 

«<  VALUES 

OP  SPACE. 

THEN  RETURN. 

YEAR 

PEA 

PMG 

ISA 

SUP 

LCC 

_ 

_ 

_ 

_ 

_ 

1 

30083. 

0. 

1101. 

3103. 

33386 

3 

33360. 

0. 

1070. 

4681. 

3801 1 

3 

33480. 

0. 

1 138. 

74  0 6. 

33015 

4 

34780. 

0. 

1191. 

10433. 

5 

36140. 

0. 

1356. 

18061. 

45457 

6 

37580. 

0. 

1335. 

31955. 

5  086  0 

7 

39100. 

0. 

1398. 

5  ■ 

56733 

3 

30700. 

0. 

1475. 

30895. 

63070 

9 

33380. 

0. 

1556. 

41339. 

*  1  V 

10 

34160. 

0. 

1641. 

47303. 

83005 

11 

36040. 

0. 

1733. 

53591. 

91363 

13 

33030. 

0. 

1837 . 

6  0533 . 

1  00379 

TOTAL 

344733. 

0. 

16699. 

334413. 

685835, 

SUBTOTAL  GROUP  NO.  1  DUMPED  TO  TAPE7. 
DO  YOU  WANT  SUBTOTALS  PRINTED  HERE?  NO 


DO  YOU  WANT  VARIANCES  CALCULATED?  YES 
WHAT  IS  VARIANCE  PERCENTAGE?  35. 

WHAT  IS  MINIMUM  %  LCC  CHANGE  OF  CONCERN" 
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VARIANCES  BEING  CALCULATED... 

VARIANCE  GRDUP  NO.  is  CHANGE*  .£500  LIMIT*  .0100 

£6  VARIANCES  HIGHER  THAN  LIMIT  WRITTEN  TO  TAPE6. 

WOULD  YOU  LIKE  TO  CHANGE  VARIABLE  VALUES  AND  CALCULATE  ANOTHER  LCC?  NO 


WOULD  YOU  LIKE  DATA  LISTINGS?  YES 


SINGLE 

VALUE  DATA? 

YES 

AAM 

= 

11.00 

♦ 

HRG 

= 

ACDP 

= 

£.  00 

♦ 

= 

ACP 

7.  00 

♦ 

HRH 

= 

AHA 

= 

£7.50 

♦ 

HR  I 

= 

ANM 

= 

££5 . 0  0 

♦ 

HR.J 

= 

= 

0.  00 

♦ 

HRK 

= 

CACD 

= 

1£50. 00 

♦ 

HRM 

CACP 

= 

338. 00 

♦ 

= 

CEDE 

= 

10.  00 

♦ 

HRN 

= 

CHCD 

= 

£5 0  0 .  0  0 

♦ 

HPT 

= 

CHOP 

= 

3b 7. 00 

♦ 

K 

= 

3 

0.  00 

♦ 

LEE 

= 

CNP 

= 

455 . 0  0 

♦ 

LEC 

= 

CP 

= 

.  Ob 

♦ 

= 

CPL 

= 

13.  34 

♦ 

LEE 

= 

CSD 

3 

3.47 

♦ 

N 

= 

CSI 

3 

4  3  ■  66 

♦ 

NAP 

3 

= 

0.  0  0 

♦ 

NAPL 

= 

CTI 

= 

£1.34 

♦ 

NAP  S 

= 

CTM 

= 

£1.34 

♦ 

= 

CTO 

= 

£1.34 

♦ 

NHE 

= 

CTP 

= 

£1.34 

♦ 

NHC 

3 

CU 

£000. 00 

♦ 

NHF 

3 

= 

0.  00 

♦ 

NHH 

= 

PM 

3 

.11 

♦ 

NK 

- 

PPST 

= 

30£. 00 

♦ 

= 

HCDP 

= 

0 .  0  0 

♦ 

NM 

3 

HCP 

= 

1 . 00 

♦ 

NP 

= 

1. 00 

♦ 

o 

NSNP  * 

0.  00 

0.  00 

♦ 

NSNS  = 

0.  00 

1 . 00 

♦ 

QHL  = 

4.  00 

1 . 00 

♦ 

* 

0.  00 

1 . 00 

♦ 

OHM  = 

£00. 00 

1.00 

♦ 

OHT  = 

7.75 

0.  00 

♦ 

OT 

£000. 00 

0.  00 

♦ 

F'APL  = 

3.  00 

££.  56 

♦ 

POPOE* 

0.  00 

3.  00 

♦ 

= 

0.  00 

4.  00 

♦ 

PHS  = 

££.56 

£6 .  S3 

♦ 

PHT  = 

0.  00 

£6 . 88 

♦ 

POPZ  * 

1£0. 00 

0.  00 

♦ 

FPC  = 

169. 00 

£6 . 83 

♦ 

PTC  * 

1 00. 00 

£.  00 

♦ 

= 

0.  00 

1.  00 

♦ 

RAM  = 

.45 

4.  00 

♦ 

RAP  * 

.  14 

0.  00 

♦ 

RDM  = 

18.60 

0.  00 

♦ 

PPL  = 

1.S0 

1 . 00 

♦ 

RPM  = 

1.79 

1 . 00 

♦ 

RSD  = 

30. 66 

0.  00 

♦ 

RSL  * 

9.94 

1 . 00 

♦ 

RSR  = 

.50 

4.  00 

♦ 

SHIPS* 

1£.  00 

0.  00 

♦ 

STEM  = 

.  £6 

£.  00 

♦ 

STES  = 

.  1£ 

1  0.  00 

♦ 

Y  = 

1£.  00 
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VARIANCE 

GROUP  NO. 

is  CHANGE =  .£500  LIMIT® 

.0100 

ij 

YEAR 

PEA 

PMG 

ISA 

SUP 

LCC 

INF 

385162. 

£851. 

1479399. 

1184533. 

3051945.  HI 

25.00 

1 

[  i 

INF 

£31097. 

1710. 

887640. 

71 0720. 

1831167.  LOW 

25.  00 

1 

*  i 

NPM 

308130. 

£280. 

1183520. 

1 128995. 

2622925 .  LOW 

7.43 

1 

OT 

3 OS  130. 

££80. 

1 183529. 

1 083752. 

£577691.  HI 

5.58 

1 

-  ; 

DT 

308130. 

££S0. 

1183510. 

811502. 

£305422.  LOU 

5.58 

1 

N 

303130. 

££80. 

1183520. 

1083757. 

£577687.  HI 

5.58 

1 

•  •  . 

r< 

3  03  1 3 0 . 

££80. 

1 183520. 

81 1496. 

£305426.  LOW 

5.58 

1 

CTM 

308130. 

££S  0 . 

1302069. 

964655. 

£577134.  HI 

5.55 

1 

- 

CTM 

308130. 

££80. 

1 064970. 

930598. 

£305978.  LOW 

5.55 

1 

PTM 

308130. 

££8  0 . 

1302069. 

947627. 

£560106.  HI 

4.86 

1 

*  * 

PTM 

3  08 1 3  0 . 

££80. 

1 064970. 

947627. 

£323007.  LOW 

4.36 

1 

NPM 

3  08 130. 

££80. 

1183520. 

1 062663. 

£556593.  HI 

4.71 

1 

MPM 

308130. 

££80. 

1183520. 

832590. 

£326520.  LOW 

4.71 

1 

NPM 

3  08 1 3  0 . 

dc’S  U  • 

1183520. 

838805. 

£332735.  HI 

4.46 

1 

CTI 

3  08 1 8  0 . 

££80. 

1 £62552. 

947627. 

2520589.  HI 

3.24 

1 

CTI 

303130. 

££80. 

1 1 04487. 

947627 • 

2368523.  LOW 

3.24 

1 

PT I 

3  08 1 3  0 . 

£280. 

1£6£55£. 

947627. 

2520589.  HI 

3.24 

1 

PTI 

308130. 

£280. 

1 1 04487. 

947627. 

£362523.  LDW 

3.24 

1 

CTP 

3  08 1 3  0 . 

££80. 

1P4R794. 

952887. 

2506091.  HI 

2.64 

1 

CTP 

3081 30. 

££80. 

3 1£4£45 

942367 . 

2377022.  LOW 

£.64 

1 

CU 

369798. 

££80. 

1183520 

947627. 

2503219.  HI 

2. 53 

1 

•*'j 

£46467. 

£280. 

1188320. 

947627. 

£379894.  LOW 

2.53 

1 

. 

369798 . 

££80. 

1 183529. 

947627. 

£503229.  HI 

2.53  • 

1 

NN 

£46467 . 

£280. 

1183510. 

947627 . 

£379884.  LOW 

£.53 

1 

FTP 

3  08 1 3  0 . 

££80. 

1242794. 

947627 . 

£500831.  HI 

2.43 

1 

PTP 

3  08 1 3  0 . 

£280. 

1 124245. 

947627. 

2332SS2.  LDW 

£.43 

1 

NOH 

3 08 130. 

££80. 

1183520. 

1 003395. 

2497325.  HI 

£.28 

NOH 

308130. 

££80. 

1 183520. 

891858. 

£385788.  LDW 

c* .  28 

1 

OHM 

3  08 1 J 0 . 

££80. 

1 183520. 

988607. 

£432536.  HI 

1.68 

1 

OHM 

303130. 

£280. 

1183520. 

906646. 

£400576.  LDW 

1.68 

1 

CTO 

308130. 

£280. 

1203278. 

964655. 

£478343.  HI 

1.51 

1 

CTO 

3081 30. 

££80. 

1163761. 

93  0598 . 

£404770.  LDW 

1.51 

1 

PAM 

3  08 1 3  0 . 

££80. 

1 183520. 

981684. 

£475613.  HI 

1.39 

1 

PAM 

3  03 1  ? 0 . 

£280. 

1 183520. 

9 1 3569 . 

£407499.  LOW 

1.39 

1 

READY.  i 

PftRT  DATA'  YEI 

o 


FART 

CST 

rc 

DSC 

OTY 

R 

RSS 

RW 

1 

1  £  0  0 .  0  0 

1 . 0000 

.  5  0  0  0 

1 . 

83000. 

.9900 

1.2000 

8 

c’  •  7 1 

1 . 0000 

1  .  0  0  0  0 

1. 

5200. 

.9900 

1.2000 

Z> 

690. 15 

1 . 0  o  0  0 

.  9000 

1. 

•aci999999. 

.  9900 

1 . £000 

4 

36 .  36 

1.00  0 0 

.  9000 

2 . 

£700  0. 

.9900 

1.2000 

PART 

W 

LSD 

LSD 

LSI 

RF 

CD6 

PLT 

1 

500. 00 

8.  00 

0.  00 

0.  00 

.  0104 

9C 

9.  00 

£ 

.50 

.50 

0.  00 

0.  00 

.  0638 

9G 

9.  00 

3 

50.  00 

4.  00 

0.  00 

0.  00 

.  0135 

9G 

9.  00 

4 

50.  00 

4.  00 

0.  00 

0.  00 

.0390 

96 

9.  00 

PART 

SL 

TOP 

MRU 

PSC 

PMR 

WSAVL 

OBSA 

1 

36. 

♦  ♦ 

.75 

PA5>*i 

1. 

0. 0000 

0. 0000 

2 

36. 

♦♦ 

.75 

PF5»S' 

1. 

0. 0000 

.7500 

3 

36. 

.75 

PF99 

1. 

0. 0000 

0.0000 

4 

36  • 

♦  ♦ 

.75 

PB99 

1. 

0. 0000 

.7500 
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*XU 


0LD>B7 

READY. 

LNH 

SUBTOTAL 

GROUP  NUMBER 

,  © 

PMGG 

0. 

0. 

0. 0000 

1 

PMGH 

0. 

0. 

0. 0000 

1 

PMGI 

0. 

0. 

0. 0000 

1 

PMGJ 

0. 

0. 

0. 0000 

1 

PMGK 

0. 

0. 

0. 0000 

1 

PMGL 

0. 

0. 

0. 0000 

1 

PMGM 

0. 

0. 

0. 0000 

1 

TCU 

38020. 

34464 0 . 

50.2511 

1 

TPHB 

0. 

28. 

.  0040 

1 

TPHC 

0. 

28. 

.  004  0 

1 

TPHF 

0. 

0. 

0. 0000 

1 

TPHH 

0. 

£8 . 

.  004  0 

1 

TPHP 

0. 

0. 

0. 0000 

1 

TP8S 

0. 

0. 

0. 0000 

1 

EPT 

0. 

0. 

0. 0000 

1 

TD 

0. 

o. 

0. 0000 

1 

PTP 

0. 

0. 

0. 0000 

1 

TSTE 

0. 

0. 

0. 0000 

1 

SPE 

0. 

0. 

0. 0000 

1 

SSTE 

0. 

0. 

0. 0000 

1 

flPLE 

0. 

0. 

0. 0000 

1 

MS  ME 

0. 

0. 

0. 0000 

1 

ftp 

0. 

0. 

0. 0000 

1 

TMC 

0. 

0. 

0. 0000 

1 

TPTQ 

83. 

753. 

.  1  097 

1 

TPTM 

830. 

?e  Z'T 
»  1  • 

1. 0975 

1 

TPTP 

8  30. 

7527. 

1 . 0975 

1 

TFT  I 

83 . 

7C>'~: 

.  1  09  ? 

1 

TPTU 

0. 

140. 

.  0804 

1 

CMPR 

0. 

0. 

0. 0000 

1 

CMOI 

0. 

0. 

0. 0000 

1 

CMD 

0. 

0. 

0. 0000 

1 

CMPM 

0. 

0. 

0. 0000 

1 

TPMH 

0. 

0 . 

0. 0000 

1 

TFPM 

0. 

0. 

0. 0000 

1 

TPSH 

0. 

0. 

0. 0000 

1 

PML 

£100. 

11345. 

1 . 6548 

1 

PMM 

1690. 

9131. 

1. 3313 

1 

MOHL 

4663. 

£4804. 

3.5298 

1 

MDHM 

7604. 

39472. 

5.7553 

1 

MDHT 

£95. 

1530. 

.8230 

1 

STM 

0. 

0. 

0. 0000 

1 

TISSI 

0. 

0. 

0. 00 oo 

1 

TISSD 

0. 

0. 

0. 0000 

1 

DM 

0. 

0. 

0. 0000 

1 

SSRS 

0. 

0. 

0. 0000 

1 

SSM 

0. 

0. 

0. 0000 

1 

LD 

13452. 

72686 . 

10.5981 

l 

LM 

£2420. 

121143. 

17. 6636 

1 

LP 

READY. 

3310. 

44904. 

6.5473 

1 
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□LIWLCCX 

READY. 

GET* TAPE 1=07 0971 
READY. 

GET * TAPES* VAPNAM 
READY. 

GET* TAPES- 07 097 3 
READY. 

GET*  TAPE4=07  0974 
READY. 

GET  *  TAF‘E5=070975 
READY . 

FTNTS 

READY. 

SBULIM* J3=900 
READY. 

RUN*  MA=77777 


SSM 

NONSTANDARD  C/E 


30- 01-09.  1 1 . 05.42. 

PROGRAM  LCCX 

END  OF  SINGLE  VARIABLE  INITIALISATION. 

ENTER  NEW  VARIABLES  «,  VALUES  OR  SPACE*  THEN  RETURN. 
-  SEN  =1.0 
'  CU  =1800. 

?  HF'G  =10. 

‘  HPH  =2. 

?  HR  I  =2. 

?  HR J  =2. 

?  HR!  =4. 

?  HPH  =14. 

?  HPT  =30. 

■  NHE  =2. 

?  NHC  =1.5 
?  NHF  =10. 

*  NSNP  =1. 

?  OHL  =4.2 
"  OHM  =360. 

?  PHT  =1. 

*  POPS  =0. 

T  PTC  =400. 

*'  MAT 
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♦♦♦MATRIX  DATA  ENTRY  MODE*^* 

...VALUE  ENTRIES  REQUIRED... 

MATRIX  NAME  ?  STE 
INDEX?  1. 

VALUE?  10800. 

MATRIX  NAME  ?  TDP 
INDEX?  1. 

VALUE?  4. 

MATRIX  NAME  ?  ATU 
INDEX?  1. 

VALUE?  1800. 


MATRIX  NAME  ?  P-ON 


^PERCENTAGE  ENTRIES  REQUIRED" 


MATRIX  NAME  ?  PTI 
INDEX?  0. 
VALUE?  5. 


MATRIX  NAME  ?  PTM 
INDEX?  0. 
VALUE?  5. 

MATRIX  NAME  ?  PTD 
INDEX?  0. 
VALUE?  5. 


MATRIX  NAME  ?  PTP 
INDEX?  0. 
VALUE?  5. 

MATRIX  NAME  ?  CST 
INDEX?  0. 
VALUE?  10. 


MATRIX  NAME  ?  LPM 
INDEX?  0. 
VALUE?  5. 


MATRIX  NAME  ?  MPM 
INDEX?  0. 
VALUE?  10. 


MATRIX  NAME  ?  NPM 
INDEX?  0. 
VALUE?  -10. 
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MATRIX  NAME  ?  SINGL 

ENTER  NEW  VARIABLES  &  VALUES  DR  SPACE.  THEN  RETURN. 


YEAR 

PEA 

PMG 

ISA 

SUP 

LCC 

1 

13421. 

~0. 

23  09. 

2135. 

23365. 

2 

20034. 

0. 

1123. 

4752. 

25909. 

“■ 

21132. 

0. 

1185. 

7518. 

29835. 

4 

22302. 

0. 

1250. 

10579. 

34132. 

5 

23526. 

0. 

1319. 

20440. 

45284. 

£• 

24322. 

0. 

1391. 

24509. 

50723. 

7* 

26 190. 

0. 

1468. 

28966. 

56624. 

8 

27630. 

0. 

1549. 

33836. 

63014. 

9 

29142. 

0. 

1634. 

47182. 

77957. 

1  0 

30744. 

0. 

1723. 

53422. 

85889. 

1 1 

32436. 

0. 

ISIS. 

80208 • 

94463. 

12 

34213. 

6. 

1918. 

67574. 

103710. 

TOTAL 

31  0597. 

0. 

19187. 

361121. 

690906. 

SUBTOTAL  GROUP  NO.  1  BUMPED  TO  TAPE 7. 
BO  YOU  WANT  SUBTOTALS  PRINTED  HERE?  NO 


BO  YOU  WANT  VARIANCES  CALCULATED*  YES 
WHAT  IS  VARIANCE  PERCENTAGE*  25. 

WHAT  IS  MINIMUM  LCC  CHANGE  OP  CONCERN*  1. 


VARIANCES  BEING  CALCULATED... 

VARIANCE  GROUP  NO.  1:  CHANGE  =  .2500  LIMIT®  .0100 

27  VARIANCES  HIGHER  THAN  LIMIT  WRITTEN  TO  TAPES. 

WOULD  YOU  LIKE  TO  CHANGE  VARIABLE  VALUES  AND  CALCULATE  ANOTHER  LCC?  NO 
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WOULD  YOU  LIKE  DRTR  LISTINGS?  YES 


SINGLE 

VRLUE  DfiTR? 

YES 

RAM 

m 

11.00 

♦ 

HRG 

RCDP 

s 

2.00 

♦ 

RCP 

ae 

7.  00 

♦ 

HPH 

RHP 

= 

£7.50 

♦ 

HR  I 

RNM 

z 

225.00 

♦ 

HRJ 

3 

0.  00 

♦ 

HPF 

CRCD 

= 

1250. 00 

♦ 

HRM 

CRCP 

= 

333. 00 

♦ 

CEOB 

= 

10.  00 

♦ 

HPN 

CHCD 

= 

2500. 00 

♦ 

HPT 

CHCP 

Z 

337. 00 

♦ 

K 

= 

0.  00 

♦ 

LEE 

CNP 

- 

455. 00 

♦ 

LBC 

CP 

= 

.  06 

♦ 

CPL 

= 

13.34 

♦ 

LEE 

CSD 

= 

3.47 

♦ 

N 

CSI 

= 

43.66 

♦ 

NRP 

= 

0.  00 

♦ 

NflF'L 

CTI 

= 

21.34 

♦ 

NRPS 

CTM 

= 

21.84 

♦ 

CTO 

z 

21 . 84 

♦ 

NHE 

CTP 

z 

21.84 

♦ 

NHC 

CU 

= 

1800. 00 

♦ 

NHF 

3 

0.  00 

♦ 

NHH 

FM 

3 

.11 

♦ 

NK 

FPST 

3 

802.00 

♦ 

HCDP 

3 

0.  00 

♦ 

NM 

HCP 

3 

1.00 

♦ 

NP 

o 


10.  00 

♦ 

NSNP 

3 

1. 00 

0.  00 

♦ 

NSNS 

3 

0.  00 

2.  00 

♦ 

DHL 

= 

4 .  £0 

2.  00 

♦ 

= 

0.  00 

2.  00 

♦ 

QHM 

= 

360. 00 

4.  00 

♦ 

OHT 

= 

7.75 

14.  00 

♦ 

DT 

= 

£000. 00 

0-  00 

♦ 

PRPL 

3 

3.  00 

22.58 

♦ 

PDPOB* 

0.  00 

30.  Of 

♦ 

= 

0.  00 

4.  00 

♦ 

PHS 

= 

££.56 

£6.38 

4k 

PHT 

= 

1 . 00 

£6.38 

♦ 

POPZ 

= 

0.  00 

0 .  0  0 

♦ 

PPC 

=  ( 

163. 00 

£6 . 88 

♦ 

PTC 

= 

400. 00 

£.  00 

♦ 

= 

0.  00 

1 . 00 

♦ 

RRM 

= 

.45 

4.00 

♦ 

RfiP 

3 

.  14 

0.  00 

♦ 

RDM 

= 

13.60 

0.  00 

♦ 

RPL 

3 

1 .80 

£.  00 

♦ 

PPM 

= 

1.78 

1.50 

♦ 

PSD 

= 

30.66 

1  0 .  0  0 

♦ 

PS  L 

Z 

8.  34 

1 . 00 

♦ 

PSP 

= 

.  50 

4.  00 

♦ 

SHIPS 

3 

12.  0  0 

0.  00 

♦ 

STEM 

3 

.  £6 

£.  00 

♦ 

STES 

3 

.  1£ 

10.0  0 

♦ 

Y 

3 

12.  00 
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YEAR  DATA?  YES 


YEAR 

ATU 

FR 

I  SSI! 

I  SSI 

LM 

LD 

1 

1800. 00 

1. 00 

1 .  £0 

*1. 00 

100. 00 

60.00 

£ 

0.  00 

1 . 00 

1 .  £0 

1.00 

£00. 00 

180.00 

0.  00 

1 . 00 

1 .  £0 

1.00 

300.00 

180.00 

4 

0.  00 

1 . 00 

1 .  £0 

1. 00 

400. 00 

£40.  00 

5 

0.  00 

1 .  00 

1 .  £0 

1. 00 

500. 00 

300. 00 

K 

0.  00 

1 .  00 

1 .  £0 

1. 00 

600. 00 

360. 00 

7 

0.  00 

1.00 

1 .  £0 

1. 00 

700.00 

4£0. 00 

S 

0.  00 

1.00 

1 .  £0 

1.00 

800. 00 

480. 00 

9 

0.  00 

1 . 00 

1 .  £0 

1. 00 

900. 00 

540. 00 

10 

0.  00 

1 . 00 

1 .  £0 

1.00 

1000. 00 

600. 00 

11 

0.  00 

1.00 

1 .  £0 

1. 00 

1100. 00 

660. 00 

12 

0.  00 

1 . 0  0 

1 .  £  0 

1. 00 

1£00. 00 

7£0. 00 

YEAR 

LP 

HC 

n 

NM 

NDH 

PSS 

1 

1  £  0 .  0  0 

£4.  00 

1  0 .  0  0 

1  0.  00 

0.  00 

0.  00 

£ 

£40. 00 

0 .  0  0 

£0.  00 

10.  00 

0.  00 

0.  00 

3*0. 00 

0.  00 

30.  00 

10.  00 

0.  00 

0.  00 

4 

430.  00 

0.  00 

4  0.  00 

1  0 .  0  o 

0.  00 

0.  00 

5 

600. 00 

0.  00 

50.  00 

10.  00 

10.  00 

0.  00 

6 

7£0.  00 

0 .  o  0 

60.  00 

10.  00 

10.00 

0.  00 

7 

34  0 . 0 0 

0.  00 

70.  00 

1  0.  00 

10.  00 

0.  00 

9 

960. 00 

0.  00 

80.  00 

1  0.  00 

1  0.  00 

0.-00 

9 

1  08  0 .  0  0 

0.  00 

30.  00 

1  0 .  0  0 

£0.  00 

0.  00 

10 

1£00. 00 

0 .  0  0 

1  0  0 .  0  0 

1  0.  00 

£0.  00 

0.  00 

11 

1 3£ 0 . 0 0 

0.  00 

110. 00 

1  0.  00 

£0.  00 

0.  00 

12 

1440.  00 

0.  00 

130.  00 

10.  00 

£0.  00 

0.  00 

VEAP 

PTI 

PTH 

PTD 

PTP 

STE 

INF 

1 

£.  10 

£1 . 00 

£.  10 

£1 . 00 

1 0800. 00 

1 . 00 

C 

£ .  1  0 

£1 . 00 

£.  1 0 

£1.  00 

0.  00 

1.11 

£.  1  0 

£1 . 00 

£.  1  0 

£1 . 00 

0.  00 

1.17 

4 

£.10 

£1 . 00 

£.  10 

£1. 00 

0.  00 

1 .  £4 

c* 

£.  10 

£1 . 00 

£.  1  0 

£1 . 00 

0 .  0  0 

1.31 

6 

£.10 

£1.00 

£ .  1  0 

£  1 . 0  0 

0.  00 

1.38 

7 

£.  1  0 

£1. 00 

£.  1  0 

£1. 00 

0.  00 

1.46 

;;; 

£.  10 

£1 . 00 

£.  1 0 

£1.0  0 

0.  00 

1.54 

9 

£.  10 

£1 . 00 

£.  10 

£1. 00 

0.  00 

1.6£ 

10 

£.10 

cl.  00 

£.  1  0 

£1 . 00 

0.  00 

1.71 

11 

£.10 

£1 . 00 

£.  10 

£1 . 00 

0.  00 

1.80 

1£ 

£.  1  0 

£1 . 00 

£.  1  0 

£1 . 00 

0.  00 

1.90 

YEAR 

TOP 

PET 

1 

4 .  0  0 

1  0 .  0  0 

£ 

0.  00 

1  0.  00 

3 

0.  00 

1  0.  00 

4 

0.  00 

1  0.  00 

5 

0.  00 

1  0 .  0  0 

6 

0.  00 

10.  00 

7 

0.  00 

10.  00 

3 

0.  00 

10.  00 

9 

0.  00 

10.  00 

lb 

0.  00 

10.  00 

11 

0.  00 

10.  00 

1£ 

0.  00 

10.  00 
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VARIANCE  GROUP  NO.  1»  CHANGE*  .£500  LIMIT* 


0100 


YEAR 

PEA 

PMG 

ISA 

SUP 

LCC  ^ 

D 

INF"" 

385li£. 

iiii. 

1479399. 

1134533. 

3051945. 

HI 

25.00  1 

INF 

£31097. 

1710. 

887640. 

710720. 

1831167. 

LOW 

£5. 00  1 

NPM 

308130. 

££80. 

1183520. 

1128995. 

2622985. 

LDW 

7.43  1 

DT 

308130. 

££80. 

1183529. 

1083752. 

£577691. 

HI 

5.58  1 

DT 

308130. 

££80. 

1183510. 

811502. 

£305482. 

LOW 

5.58  1 

N 

308130. 

£280. 

1183520. 

1083757. 

£577687. 

HI 

5.58  1 

N 

308130. 

2230. 

1183520. 

811496. 

£305426. 

LOW 

5.58  1 

CTM 

308130. 

££80. 

1302069. 

964655. 

£577134. 

HI 

5.55  1 

CTM 

308130. 

£280. 

1064970. 

930598. 

£305978. 

LOW 

5.55  1 

PTM 

308130. 

£280. 

1302069. 

947687. 

2560106. 

HI 

4.86  1 

PTM 

308130. 

£280. 

1064970. 

947627. 

2323007. 

LOW 

4.86  1 

MPM 

308130. 

££80. 

1183520. 

1  06266.3. 

£556593. 

HI 

4.71  1 

MPM 

308130. 

£28  0 . 

1183520. 

832590. 

£326520. 

LOW 

4.71  1 

NPM 

308130. 

£880. 

1183520. 

838805. 

2332735. 

HI 

4.46  1 

CTI 

308130. 

££80. 

1 £62552. 

947627 . 

2520589. 

HI. 

3.24  1 

CTI 

308130. 

££80. 

1 1 04437. 

947627. 

£362523. 

LOW 

3.24  1 

PTI 

3  08 130. 

£280. 

1 £68558. 

947627. 

2520589. 

HI 

3.24  1 

PTI 

303130. 

2280. 

1 1 04487 . 

947627. 

£362583. 

LOW 

3.24  1 

CTP 

308130. 

££8  0. 

1248794. 

958887. 

2506091. 

HI 

£.64  1 

CTP 

3  08 130. 

££80. 

1124845. 

942367. 

2377022. 

LOW 

£.  64  1 

CU 

369798. 

£880. 

1183520. 

947627. 

2503219. 

HI 

£.53  1 

CU 

346467 . 

££80. 

1183520. 

947627. 

£379894. 

LOW 

2.53  1 

NN 

369798. 

£280. 

1183529. 

947627. 

2503229. 

HI 

£.53  1 

NN 

246467. 

2280. 

1133510. 

947627. 

£379884. 

LOW 

£.53  1 

PTP 

308130. 

£280. 

1 £42794. 

947627. 

2500831. 

HI 

£.43  1 

PTP 

303130. 

8280. 

1 124245. 

947687. 

£332282. 

LOW 

£.43  1 

NOH 

303130. 

££80. 

1 183580. 

1 003395. 

£497325. 

HI 

2.28  1 

NOH 

303130. 

£280. 

1183580. 

891858. 

2385788. 

LOW 

8.28  1 

OHM 

308130. 

£880. 

1183580. 

988607. 

8482536. 

HI 

1.68  1 

OHM 

308130. 

2280. 

1183520. 

906646. 

2400576. 

LOW 

1.68  1 

CTO 

308130. 

££80. 

1203278. 

964655. 

£478343. 

HI 

1.51  1 

CTO 

308130. 

£280. 

1163761. 

930598. 

8404770. 

lOW 

1.51  1 

PAM 

308130. 

££80. 

1183520. 

981684. 

2475613. 

HI 

1 . 39  1 

PAM 

308130. 

£280. 

1 18358'0. 

913569. 

£407499. 

LEW 

1.39  1 

READY . 

PAPT 

DATA?  YES 

( 

T) 

PART 

CST 

DC 

DSC 

OTY 

V 

R 

RSS 

RW 

1 

1 3£  0 . bO 

1 . 0000 

.  5000 

1 . 

83000. 

.9900 

1.2000 

£ 

£.98 

1.00  0  0 

1 . 0000 

1  . 

5200. 

.9900 

1.2000 

3 

759.17 

1 . 0000 

.9000 

1 1 

.9900 

1.2000 

4 

40.  00 

1.0000 

.  9000 

i. 

£7000. 

.9900 

1.2000 

P  APT 

M 

LSO 

LSD 

LSI 

RF  CCG 

PLT 

1 

500. 00 

3.  00 

0.  00 

0.  00 

.  0104 

?C 

9.  00 

o 

.50 

.50 

0.00 

0.  00 

.  0638 

96 

9.  00 

3 

50.  00 

4.  00 

0.  00 

0.  00 

.  0135 

96 

9.  00 

4 

50.  00 

4.  00 

0.  00 

0.  00 

.  0390 

96 

9.  00 

PART 

SL 

TOR 

MRU 

PSC 

PMR 

WSAVL 

□ESA 

1 

36. 

.75 

PA;?3 

1. 

0.  0000 

0. 0000 

£ 

36. 

♦♦ 

.75 

PF35 

1. 

0.  0000 

.7500 

3 

36. 

♦♦ 

.75 

PF8S> 

1. 

0.  0000 

0. 0000 

4 

36. 

♦♦ 

.75 

PE89 

1. 

0.  0000 

.7500 
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OLD*  B7 


READY. 

LNH 

SUBTOTAL 

GROUP  NUMBER 

,  o 

PM  GG 

0. 

0. 

0. 0000 

t 

PMGH 

0. 

0. 

0. 0000 

1 

P  MG  I 

0. 

0. 

0. 0000 

1 

PMGJ 

0. 

0. 

0. 0000 

1 

PMGK 

0. 

0. 

0. 0000 

1 

PMGL 

0. 

0. 

0. 0000 

1 

PMGM 

0. 

0. 

0. 0000 

1 

TCU 

34218. 

310176. 

44.8941 

1 

TPHB 

0. 

55. 

.  0030 

1 

TPHC 

0. 

41. 

.  0060 

1 

TPHF 

0. 

275. 

.  0398 

1 

TF'HH 

0. 

£8. 

.  0040 

1 

TPHR 

0. 

23. 

.  0033 

1 

TF'SS 

0. 

0. 

0. 0000 

1 

EFT 

0. 

0. 

0. 0000 

1 

TD 

0. 

0. 

0. 0000 

1 

RTD 

0. 

0. 

0. 0000 

1 

TSTE 

0. 

0. 

0. 0000 

l 

SPE 

0. 

0. 

0. 0000 

1 

SS'TE 

0. 

o. 

0. 0000 

1 

AF'LE 

0. 

0. 

0. 0000 

1 

MSN  E 

0. 

0. 

0. 0000 

1 

m 

0. 

0. 

0. 0000 

1 

TNC 

0. 

0. 

0. 0000 

1 

TF'TO 

87. 

790. 

.  1144 

1 

TFTM 

872. 

7903. 

1. 1439 

1 

TPTP 

•372. 

7903. 

1.1439 

1 

TFT  I 

87. 

790. 

.1144 

1 

TATIJ 

0. 

1800. 

.  26  05 

1 

CHRP 

0. 

0. 

0. 0000 

l 

CfD  I 

0. 

0. 

0. 0000 

1 

cud 

0. 

0. 

0. 0000 

1 

CMPM 

0. 

0. 

0. 0000 

1 

TF'MH 

o. 

0. 

0. 0000 

1 

TPPM 

0. 

0. 

0. 0000 

1 

TPS'N 

0. 

0. 

0, 0000 

1 

pml 

£449. 

13236. 

1.9157 

1 

PMM 

£065. 

1 1 160. 

1.6152 

1 

NOHL 

4896. 

25414. 

3.6784 

1 

NOHM 

13687. 

71050. 

10.2835 

1 

HOHT 

£95. 

1530. 

.2214 

1 

STM 

0. 

0. 

0. 0000 

1 

ms  i 

0. 

0. 

0. 0000 

1 

TliSD 

0. 

0. 

0. 0000 

1 

PM 

0. 

0. 

0.0000 

1 

SS'RS 

0. 

0. 

0. 0000 

1 

SSM 

0. 

0. 

0. 0000 

1 

LO 

13452. 

72686. 

10.5204 

1 

LM 

22420. 

121143. 

17.5339 

1 

LP* 

READY. 

8310. 

44904. 

6.4992 

1 
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APPENDIX  E 


STANDARDIZATION  LIFE-CYCLE  ELEMENT  COSTS  BY  MODEL 


This  appendix  provides  model  results  for  each  of  the  20  study  C/Es 
(Table  E-l) ,  exercised  with  both  the  Enhanced  SLCCM  and  the  SSM.  The 
SLCC  results  are  presented  for  each  cost  element,  with  a  comparison  of 
the  differences  derived  for  standard  and  nonstandard  C/E  configurations. 


Table  E-l.  STANDARDIZATION  LIFE-CYCLE  ELEMENT  COSTS  BY  MODEL  ($  Thousands) 


Cooponent/Equipment :  Fan,  Centrifuqal  —  APL  400060902B 


Nonstandard  is  less  than  Standard. 


ent/Equipoent :  Motor,  Pneumatic  —  APL  330200005 


$500.  **(  )  =  Nonstandard  is  less  than  Standard 


Ccoponent/Equipoent :  Motor,  440V  AC  —  APL  174031359B 


(continued) 


Table  E-l .  (continued) 


(continued) 


AD-A0&3  760  ARINC  RESEARCH  CORP  ANNAPOLIS  MO  F/6  14/1 

IMPROVEMENT  TO  THE  STANDARDIZATION  LIFE -CYCLE-COST  MODEL  FOR  HU— ETCtUI 
MAR  80  M  6ARDNER  N00024-79-C-2663 

UNCLASSIFIED  1662-04-3-2165  NL 


Component/Equipment :  Motor  AC/2-SPD  --  APL  174720568 


$500.  ** (  )  =  Nonstandard  is  less  than  Standard 


Cooponent/Equipment:  Valve,  Solenoid  —  APL  882182585B 


(continued) 


Component/Equipment :  Pump,  Rotary  —  APL  016021435 


than  $500.  **(  )  =  Nonstandard  is  less  than  Standard 


Cooponent/Equipment :  Coupling  Shaft  —  APL  780030009 


E-12 


(continued) 


3 


Coaponent/Equipment :  Switch,  Selector  --  APL  212104133 


(continued) 


Coaponent/Equipment :  Compressor,  Refrigeration  —  APL  060030001 
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ent/Equipnent :  Power  Supply,  440V  AC  —  APL  111610018 


than  $500.  **(  )  =  Nonstandard  is  less  than  Standard 


Conponent/Equipment :  Controller,  AC  —  APL  151406772C 


Component/Equipment :  Pump,  Centrifugal  —  APL  016035130 
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than  $500.  **(  )  =  Nonstandard  is  less  than  standard 


Coinponent/Equipinent :  Panel-Monitor  —  APL  506330001 


(continued) 


ent/Equipment :  Console,  Control  —  APL  612200051C 


than  $500.  ** (  )  =  Nonstandard  is  less  than  Standard. 


ent/Equipment :  Gear  Assembly  —  APL  691 3001 56X 


than  $500.  **(  )  =  Nonstandard  is  less  than  Standard. 


Coaponent/Equipment :  Compressor  —  APL  06X900283 


than  $500.  **(  )  =  Nonstandard  is  less  than  Standard. 


APPENDIX  F 


STANDARD  COMPONENTS  LIST  CATEGORIZATION 


The  Standard  Components  List  presented  in  this  appendix  is  the  refor¬ 
matted  Nomenclature  Index  resulting  from  the  categorization  effort.  Approx¬ 
imately  1,000  C/Es  were  selected  from  the  1  October  1978  SCL  to  form  this 
index.  The  Nomenclature  remains  the  same  as  in  the  1978  SCL.  The  HM&E  WBS 
Category  and  the  Complexity  Category  columns  have  been  added.  Page  numbers 
would  be  included  during  the  machine-run  compilation.  HM&E  WBS  Category 
derivations  have  been  accomplished  through  judgmental  assignments. 


STANDARD  COMPONENTS  LIST 

NOMENCLATURE  INDEX 

HM6E  WBS 

Complexity 

Page 

Nomenclature 

Category 

Category 

No. 

Accumulator 

Fluid  systems 

D 

Actuator-Bow  Door 

Fluid  systems 

E 

Actuator-Hydraulic 

Fluid  Systems 

D 

Actuator-Pneumat ic 

Fluid  Systems 

C 

Actuator-Positioner,  Pneumatic 

Fluid  systems 

C 

Actuator-Rotary,  Hydraulic 

Fluid  systems 

D 

Actuator-Rotary,  Pneumatic 

Fluid  Systems 

C 

Adapter  Assembly-Missile  and 

Deck  and  Hull  Machinery 

D 

Rocket  Handling 

Agitator-Paint  Shaker 

Deck  and  Hull  Machinery 

B 

Air  Conditioner 

Refrigeration/Heating 

C 

Air  Ejector  Evacuation  System 

Systems 

Deck  and  Hull  Machinery 

D 

Alarm-Audible  and  Visual  Signal 

Electrical  Systems 

B 

Alarm-Gamma 

Electrical  Systems 

D 

Alarm-Gyro  Compass  Failure 

Electrical  Systems 

C 

Alarm-Security,  Electric 

Electrical  Systems 

B 

Alarm-Temperature  Monitoring 

Electrical  Systems 

D 

Alternator-Battery  Charging 

Electrical  Systems 

D 

Amplifier 

Electrical  Systems 

B 

Amplifier  Assembly 

Electrical  Systems 

E 

Amplifier-Electronic  Interface 

Electrical  Systems 

C 

Amplifier-Magnetic 

Electrical  Systems 

D 

Amplifier-Synchro  Signal 

Electrical  Systems 

E 

Analyzer-Atmo8pher ic 

Electrical  Systems 

D 

Annunciator 

Electrical  Systems 

B 

Anode  Assembly-Cathodic  Protec- 

Deck  and  Hull  Machinery 

D 

tion  System 

Anti  Freezer 

Fluid  Systems 

B 

Anti  Slack  Device 

Deck  and  Hull  Machinery 

D 

Arrestor-Lint  Laundry 

Deck  and  Hull  Machinery 

D 

Ball,  Nut  and  Screw  Assembly 

Deck  and  Hull  Machinery 

C 

Bearing  Assembly-Main  Thrust 

Deck  and  Hull  Machinery 

D 

with  Resonance  Changer 

Bearing  Assembly-Pedestal 

Deck  and  Hull  Machinery 

E 

Bearing  Assembly-Stern  Tube 

Deck  and  Hull  Machinery 

C 

Bearing  Assembly-Strut 

Deck  and  Hull  Machinery 

A 

* 

Bearing  Assembly-Thrust  and 

Deck  and  Hull  Machinery 

D 

Journal  with  Resonance 

Bearing  Assembly-Thrust  Pivoted, 

Deck  and  Hull  Machinery 

C 

Segmental 

Bearing  Unit-Line  Shaft 

Deck  and  Hull  Machinery 

C 

Bearing  Unit-Roller  Pillow  Block 

Deck  and  Hull  Machinery 

D 

Bench-Liquid  Oxygen  Converter  Fill 

Fluid  Systems 

D 

Blower-Rotary 

Electrical  Systems 

D 

(continued) 
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STANDARD  COMPONENTS  LIST 
NOMENCLATURE  INDEX  (continued) 
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No. 

Bow  Thruster 

Deck  and  Hull  Machinery 

B 

Box  Alar*  Assembly 

Electrical  Systems 

B 

Box-Terainal 

Electrical  Systems 

B 

Brake-Air 

Deck  and  Hull  Machinery 

D 

Brake-Electric,  Motor  Operated 

Deck  and  Hull  Machinery 

D 

Brake-Electric,  Solenoid  Operated 

Electrical  Systems 

C 

Brake-Hydraulic 

Deck  and  Hull  Machinery 

C 

Burner -Catalytic 

Refrigeration/Heating  Systems 

D 

Burner-Oil  Pressure  Atomizer 

Refrigeration/Heating  Systems 

E 

Cabinet-Blast  Cleaning 

Deck  and  Hull  Machinery 

D 

Cabinet-Frozen  Food 

Refrigeration/Heating  Systems 

D 

Cabinet-Ice  Creaa,  Mechanically 

Refrigeration/Heating  Systems 

C 

1  Refrigerated 

Calibration  Bath-Thermometer 

Fluid  Systems 

D 

Capacitor-Cathodic  Protection 

Deck  and  Hull  Machinery 

Systea 

Capstan-Electric 

Deck  and  Hull  Machinery 

D 

Car-Transfer  Missile 

Deck  and  Hull  Machinery 

E 

Cell-Conductivity  Salinity 

Fluid  Systems 

B 

Central  Atmospheric  Monitoring 

Electrical  Systems 

D 

1  System  Mk  1 

Charger-Battery 

Electrical  Systems 

D 

Chiller-Condenser ,  Ref r igeration 

Refrigeration/Heating  Systems 

D 

Chiller-Refrigeration 

Refrigeration/Heating  Systems 

D 

Circuit  Breaker 

Electrical  Systems 

A 

Cleaner  Lens  Pressurized 

Fluid  Systems 

C 

Cleaner-Boiler  Tube  and  Flue 

Fluid  Systems 

D 

Cleaner-Deck 

Deck  and  Hull  Machinery 

C 

Cleaner-High  Pressure  Jet 

Fluid  Systems 

E 

Cleaner-Steam  Pressure  Jet 

Fluid  Systems 

B 

Cleaner-Ultrasonic 

Electrical  Systems 

E 

Coil-Compass  Compensating 

Electrical  Systems 

A 

Comminuter 

Fluid  Systems 

D 

Communication  System-Pneumatic 

Deck  and  Hull  Machinery 

D 

1  Tubs 

Comparator-Injector  Flow 

Fluid  Systems 

B 

' 

Compensator-Exciting  Current 

Electrical  Systems 

B 

Compensator-Hydraulic 

Electrical  Systems 

D 

Compressor  Unit-Reciprocating 

Refrigeration/Heating  Systems 

B 

Compressor  Unit-Refrigeration 

Refrigeration/Heating  Systems 

D 

Compressor  Unit-Rotary,  Low 

Refrigeration/Heating  Systems 

B 

Prsssurs 

Coaprsssor-Air,  Csntrifugal,  Low 

Refrlgeratlon/Heatlng  Systems 

E 

Prsssurs 

Cooprsssor-Alr,  Reciprocating, 

Refrigeration/Heating  Systems 

E 

|  High  Prsssurs 

STANDARD  COMPONENTS  LIST  NOMENCLATURE 
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No. 

Compressor-Air,  Reciprocating, 

Refrigeration/Beating  Systems 

E 

Low  Pressure 

Compressor-Refrigeration,  Centri- 

Refrigeration/Heating  Systems 

E 

fugal 

Compressor-Refrigeration 

Refrigeration/Heating  Systems 

E 

Reciprocating 

Compressor-Rotary,  Low  Pressure 

Fluid  Systems 

D 

Compressor-Vapor  Rotary 

Fluid  Systems 

C 

Computer 

Electrical  Systems 

D 

Computer-Air  Speed 

Electrical  Systems 

D 

Condenser-Distillation 

Fluid  systems 

C 

Condenser-Refrigeration,  Hater 

Refrigeration/Heating  Systems 

B 

Cooled 

Condenser-Steam,  Air  Ejector 

Fluid  Systems 

D 

Condenser-Stem,  Auxiliary 

Fluid  systems 

D 

Condenser-Steam,  Main 

Fluid  Systems 

D 

Condensing  Unit-Refrigeration 

Refrigeration/Beating  Systems 

C 

Conditioner-Signal  FLM 

Refrigeration/Beating  Systems 

D 

Connector-Electrical 

Electrical  Systems 

A 

Console 

Electrical  Systems 

E 

Console-Atmosphere  Analyzer 

Electrical  Systems 

B 

Console- Indicator  Ships  Control 

Electrical  Systems 

D 

Console-Power  Distribution 

Electrical  Systems 

C 

Console-Ships  Control 

Electrical  Systems 

E 

Console-Ships  Steering  Control 

Electrical  Systems 

D 

Container  Assembly-Transfer/ 

Deck  and  Bull  Machinery 

E 

Storage 

Control  and  Alarm 

Electrical  Systems 

C 

Control  Assembly 

Electrical  Systems 

C 

Control  Assembly-Clutch  and 

Electrical  Systems 

D 

Throttle 

Control  Converter 

Electrical  Systems 

D 

Control  System-Controllable  Pitch 

Deck  and  Hull  Machinery 

E 

Propeller 

Control  System-Degaussing 

Electrical  Systems 

C 

Control  Unit 

Electrical  Systems 

D 

Control  Unit-Electric  Light 

Electrical  Systems 

D 

Control-Actuator 

Fluid  Systems 

D 

Control-Amplifier  Relay 

Electrical  Systems 

C 

Control-Cargo  Hinch 

Deck  and  Hull  Machinery 

E 

Control-Circuit  Card  Assembly 

Electrical  Systems 

D 

Control-Component  Board  Assembly 

Electrical  Systems 

D 

Control-Control  Air 

Electrical  Systems 

C 

Control-Differential  Pressure 

Fluid  Systems 

C 

Control-Electrical  Assembly 

Electrical  Systems 

B 

Control-Peed  Rail 

Deck  and  Hull  Machinery 

D 

Control-Plow 

Fluid  Systems 

D 

STANDARD  COMPONENTS  LIST  NOMENCLATURE 
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Control-Heated  Window 

Refrigeration/Heating  Systems 

B 

Control-Humidity,  Electronic 

Refrigeration/Heating  Systems 

D 

Control-Instrusmnt  Manifold 

Fluid  Systems 

B 

Control-Level 

Fluid  Systems 

D 

Control-Liquid  Detector  System 

Fluid  Systems 

D 

Control-Master  Sender 

Electrical  Systems 

C 

Control-Mechanical 

Deck  and  Hull  Machinery 

B 

Control-Mechanical,  Push  Pull 

Deck  and  Hull  Machinery 

B 

Stroke 

Control-Operator  Valve 

Fluid  Systems 

D 

Control-Over load 

Electrical  Systems 

C 

Control-Panel 

Electrical  Systems 

C 

Control-Panel  Autoawtic  or  Manual 

Electrical  Systems 

D 

Control-Photoelectric 

Electrical  Systems 

C 

Control-Pilotair  Device 

Electrical  Systems 

B 

Control-Pneumatic 

Deck  and  Hull  Machinery 

B 

Control-Position 

Deck  and  Hull  Machinery 

D 

Control-Positioner  Valve 

Deck  and  Hull  Machinery 

D 

Control-Power  Position 

Electrical  Systems 

D 

Control-Pressure 

Fluid  Systems 

B 

Control-Pressure  Indicator 

Fluid  Systems 

A 

Control-Pressure  Reducing 

Fluid  Systems 

D 

Control-Pressure  Regulator 

Fluid  Systems 

C 

Control-Printed  Circuit  Board 

Electrical  Systems 

E 

Control-Ratio  Relay  Biasing 

Electrical  Systems 

D 

Control-Ratio  Totalizer 

Fluid  Systems 

C 

Control-Regulator 

Fluid  Systems 

D 

Control-Relay 

Electrical  Systems 

C 

Control-Remote ,  Hydraulic  Receiver 

Electrical  Systems 

D 

Control-Remote,  Hydraulic  Trans¬ 

Electrical  Systems 

D 

mitter 

Control-Rotalr 

Electrical  Systems 

C 

Control-Selecting  Relay 

Electrical  Systems 

B 

Control-Station 

Deck  and  Hull  Machinery 

D 

Control-Super  Spool 

Deck  and  Hull  Machinery 

A 

Control-System  Fueling 

Fluid  Systems 

C 

Control-Temperature 

Electrical  Systems 

B 

Control-Temperature,  Electronic 

Electrical  Systems 

B 

Contr ol-Ther mos tat ic 

Electrical  Systems 

B 

Control-Timer 

Electrical  Systems 

D 

Control-Transmitter  Differential 

Fluid  Systems 

D 

Pressure 

Control-Transmitter  Feedwater 

Fluid  Systems 

B 

Control-Transmitter  Flew 

Fluid  Systems 

D 

Control-Transmitter  Pressure 

Fluid  Systems 

D 

Control-Transmitter  Temperature 

Fluid  Systems 

C 

Controller 

Electrical  Systems 

C 

STANDARD  COMPONENTS  LIST  NOMENCLATURE 
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No. 

Controller-AC/DC ,  Manual 

Electrical  Systems 

C 

Controller-AC,  Magnetic 

Electrical  Systems 

D 

Cont roller -AC,  Manual 

Electrical  Systems 

C 

Controller-AC,  Static 

Electrical  Systems 

E 

Controller-DC,  Magnetic 

Electrical  Systems 

E 

Controller-DC,  Manual 

Electrical  Systems 

C 

Controller-Pressure  Reducing 

Fluid  Systems 

D 

Station 

Controller-Sonoswi tch 

Electrical  Systems 

C 

Converter-Analog  or  Digital 

Electrical  Systems 

D 

Converter-Relative  Humidity 

Electrical  Systems 

A 

Converter-Signal  Data 

Electrical  Systems 

B 

Conveyor-Magasine 

Deck  and  Hull  Machinery 

C 

Conveyor-Section 

Deck  and  Hull  Machinery 

D 

Conveyor-Vertical  Tray 

Deck  and  Hull  Machinery 

D 

Cooler  Unit-Air  Flow 

Refrigeration/Heating  Systems 

B 

Cooling  Coil-Air  Duct  Type 

Refrigeration/Heating  Systems 

B 

Cooling  Coil-Air  Gravity  Type 

Refrigeration/Heating  Systems 

A 

Coupl ing-C lamp  pipe 

Deck  and  Hull  Machinery 

B 

Coupling-Shaft  Flexible, 

Deck  and  Hull  Machinery 

C 

Auxiliary  Service 

Coupling-Shaft  Flexible,  Main 

Deck  and  Hull  Machinery 

C 

Proen  and  Aux  Turbine  1 

Crane-Bridge  or  Traveling 

Deck  and  Hull  Machinery 

B 

Crane-Heavy  Equipment 

Deck  and  Hull  Machinery 

E 

Crane-JIB 

Deck  and  Bull  Machinery 

C 

Cylinder-Actuating  Linear 

Fluid  Systems 

C 

Cylinder-Assembly  Actuating 

Fluid  Systsms 

E 

Cylinder-Hydraulic 

Fluid  Systems 

C 

Cylinder-Pneumatic 

Fluid  Systems 

B 

Damper-Vent 

Refrigeration/Heating  Systems 

E 

Davit-Boat 

Deck  and  Hull  Machinery 

D 

* 

Davit-Boat  Boom 

Deck  and  Hull  Machinery 

D 

Degrease r 

Deck  and  Hull  Machinery 

C 

Dehydrator-Desiccant,  Refrigera- 

Refrigeration/Heating  Systems 

B 

tion 

Demagne tizer 

Electrical  Systems 

C 

Demineraliser-Water 

Fluid  Systems 

C 

Detection  Kit-Aircraft  Fuel  Con- 

Fluid  Systems 

c 

taaination 

Detector 

Fluid  Systems 

D 

Detector  Assembly-Oil  Contamina- 

Fluid  Systems 

D 

tion 

Detector  Set 

Fluid  Systems 

D 

Detector-Differential  Pressure 

Fluid  Systems 

D 

Detector-Flame 

Fluid  Systems 

E 

(continued) 
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Detector-Moisture  Monitor 

Fluid  Systems 

D 

1 

Detector-Ships  Depth 

Electrical  Systems 

C 

Detector -Smoke  and  High 

Electrical  Systems 

A 

Temperature 

Detector-Temperature  Resistance 

Electrical  Systems 

A 

Detector-Wind  Direction  and  Speed 

Electrical  Systems 

E 

Device-Heat  Actuating 

Electrical  Systems 

B 

Dispenser  and  Storage  Stand 

Deck  and  Hull  Machinery 

D 

Dispenser-Drinking  Water 

Fluid  Systems 

D 

Dispenser -Tape  Electric 

Deck  and  Hull  Machinery 

D 

Display  Case-Refrigerated 

Refrigeration/Heating  Systems 

D 

Distillation  Unit-Electrically 

Fluid  Systems 

D 

Heated 

Distillation  Unit-Flash  Type 

Fluid  Systems 

D 

Distillation  Unit-Submerged  Tube 

Fluid  Systems 

D 

Type 

Distillation  Unit-Vertical 

Fluid  Systems 

D 

Basket  Type 

Dolly-Torpedo  Handling  and  Load- 

Deck  and  Hull  Machinery 

B 

ing 

Door-Ballistic 

Deck  and  Hull  Machinery 

C 

Door-Marine 

Deck  and  Hull  Machinery 

A 

Door-Metal  Hinged 

Deck  and  Hull  Machinery 

D 

Door-Metal  Sliding 

Deck  and  Hull  Machinery 

D 

Door-Sidepart,  Power  Operated 

Deck  and  Hull  Machinery 

C 

Doors- Roller  Curtain,  Hand 

Deck  and  Hull  Machinery 

C 

Operated 

Doors-Roller  Curtain,  Power 

Deck  and  Hull  Machinery 

C 

Operated 

Drive  Assembly-Electro  Hydraulic, 

Electrical  Systems 

E 

Ammunition  Hoist 

Drive  Assembly-Padeye 

Deck  and  Hull  Machinery 

C 

Drive  Assembly-Sliding  Block 

Deck  and  Hull  Machinery 

D 

Dry  Cleaning  Unit  Assembly 

Deck  and  Hull  Machinery 

E 

Dryer-Hand 

Deck  and  Hull  Machinery 

A 

Dumbwaiter-Power  Operated 

Deck  and  Hull  Machinery 

C 

Dynamometer-Run  In 

Electrical  Systems 

D 

Electrode  Assembly-Cathodic 

Electrical  Systems 

C 

Protection  System 

Electronic  Components 

Electrical  Systems 

E 

Elevator-Aircraft  Handling 

Deck  and  Hull  Machinery 

E 

Elevator-Power  Operated 

Deck  and  Hull  Machinery 

E 

Engine-Diesel 

Deck  and  Hull  Machinery 

E 

Engine-Gasoline 

Deck  and  Hull  Machinery 

E 

Exciter-Static 

Electrical  Systems 

D 

(continued) 
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Pan-Cen tr i Eugal 

Deck  and  Hull  Machinery 

B 

Pan-Centrifugal  (Forced  Draft 

Deck  and  Hull  Machinery 

E 

I  Blower) 

Pan-Circulating 

Deck  and  Hull  Machinery 

A 

Pan-Tube axial 

Deck  and  Hull  Machinery 

B 

Pan-Vane axial 

Deck  and  Hull  Machinery 

B 

Finishing  Porn-Dry  Cleaning  and 

Deck  and  Hull  Machinery 

B 

Laundry 

Fixture-Lighting 

Electrical  Systems 

B 

Plane  Arrestor-Ventilation 

Deck  and  Hull  Machinery 

B 

Exhaust 

Floodlight-Electrical 

Electrical  Systems 

B 

Flowmeter 

Fluid  Systems 

B 

Forge-Oil  Burning 

Deck  and  Hull  Machinery 

A 

Preeser-Ice  Cream 

Refrigeration/Beating  Systems 

D 

Furnace  Assenbly-Oxygen  Candle 

Deck  and  Hull  Machinery 

C 

Furnace-Heat  Treating  Electric 

Electrical  Systems 

B 

Furnace-Metal  Melting 

Electrical  Systems 

D 

Gage-Cock,  Hater 

Fluid  Systems 

A 

Gage-Liquid  Quantity,  Direct 

Fluid  Systems 

B 

Reading,  Geared  Ploat 

Gage-Liquid  Quantity,  Direct 

Fluid  Systems 

A 

Reading,  Side  Arn  Float 

Gage-Liquid  Quantity,  Direct 

Fluid  Systems 

B 

Reading,  Tube  Ploat 

Gage-Liquid  Quantity,  Mechanical 

Fluid  Systems 

B 

Gage-Pressure,  Dial  indicating 

Fluid  Systems 

B 

Galvanometer 

Electrical  Systems 

C 

Gear  Assembly-Speed  Decreaser, 

Deck  and  Hull  Machinery 

C 

Auxiliary  Service 

I  Gear  Assembly-Speed  Decreaser , 

Deck  and  Hull  Machinery 

E 

Main  Propulsion 

1  Gear  Assembly-Speed  increaser. 

Deck  and  Hull  Machinery 

C 

I  Auxiliary  Service 

Gear  Train-Position 

Deck  and  Hull  Machinery 

D 

Gear  Onlt 

Deck  and  Hull  Machinery 

C 

Gear-Turning 

Deck  and  Hull  Machinery 

c 

- 

Generator  Set-Diesel  Engine 

Deck  and  Hull  Machinery 

B 

Generator-AC 

Electrical  Systems 

C 

Generator-Battery  Charging 

Electrical  Systems 

D 

Generator-DC 

Electrical  Systems 

D 

Generator-Electrolytic  Oxygen 

Deck  and  Hull  Machinery 

E 

Generator-Inert  Gas 

Deck  and  Hull  Machinery 

D 

Generator-Nitrogen 

Deck  and  Hull  Machinery 

E 

Generator-Oxygen  Nitrogen 

Deck  and  Hull  Machinery 

E 
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Generator-Ringing  Machine 
Generator-Tachometer 
Generator-Telephone  Ringing 
Grinding  Machine-Surface 
Grounding  Assembly-Cathodic  Pro¬ 
tection  Services 
Gyro  Compass 
Handling  Unit-Torpedo 
Handset-Telephone 
Hanger-Helicopter 
Hatch  Cover-Manual 
Hatch  Cover-Power  Operated 
Heat  Interchange-Refrigeration 
Heater-Deaerating 
Heater-Fluid  Fuel  Oil 
Heater-Fluid,  Steam 
Heater-Immersion,  Electric 
Heater-Space,  Electric 
Heater-Vent,  Electric 
Heater-Ventilation,  Duct  Type 
Heater-Hater,  Electric 
Heater-Hater ,  Instantaneous 
Heater-Hater,  Steam  Heated 
Helm  Hheel  Assembly 
Hoist-Cargo  Monorail 
Hoist-Chain  Lug  Mount 
Hoist-Chain  Portable 
Hoist-Chain,  Electric  Hook 
Hoist-Chain,  Electric  Plain 
Hoist-Chain,  Electric  Trolley 
Hoist-Chain,  Pneumatic 
Hoist-Electro  Hydraulic, 
Ammunition 

Hoist-Hire  Rope  Motor  Driven 
Hoist-Hire  Rope,  Electric 
Hoist-Hire  Rope,  Pneumatic 
Humidity  Monitoring  System 
Hydrostatic  Pressure  Vessel 
Hypochlorination  Unit 
Ice  Making  Plant 
Incinerator 

Indicator  Panel  Assembly 
Indicator  System-Liquid 
Quantity 


HM4E  WBS 
Category 


Complexity  Page 

Category  No. 


Electrical  Systems  C 
Electrical  Systems  A 
Electrical  Systems  D 
Deck  and  Hull  Machinery  D 
Deck  and  Hull  Machinery  C 

Electrical  Systems  E 
Deck  and  Hull  Machinery  D 
Electrical  Systems  B 
Deck  and  Hull  Machinery  D 
Deck  and  Hull  Machinery  C 
Deck  and  Hull  Machinery  C 
Refrigeration/Heating  Systems  A 
Refrigeration/Heating  Systems  C 
Refrigeration/Heating  Systems  B 
Refrigeration/Heating  Systems  D 
Refrigeration/Heating  Systems  C 
Refrigeration/Heating  Systems  C 
Refrigeration/Heating  Systems  B 
Refrigeration/Heating  Systems  A 
Refrigeration/Heating  Systems  C 
Refrigeration/Heating  Systems  B 
Refrigeration/Heating  Systems  B 
Deck  and  Hull  Machinery  C 
Deck  and  Hull  Machinery  E 
Deck  and  Hull  Machinery  E 
Deck  and  Hull  Machinery  B 
Deck  and  Hull  Machinery  C 
Deck  and  Hull  Machinery  D 
Deck  and  Hull  Machinery  D 
Deck  and  Hull  Machinery  D 
Deck  and  Hull  Machinery  B 

Deck  and  Hull  Machinery  C 
Deck  and  Hull  Machinery  E 
Deck  and  Hull  Machinery  C 
Electrical  Systems  D 
Fluid  Systems  C 
Fluid  Systems  B 
Refrigeration/Heating  System  C 
Deck  and  Hull  Machinery  C 
Electrical  Systems  C 
Fluid  Systems  C 
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Indicator  System-Liquid  Quantity, 

Fluid  Systems 

C 

1  Differential  Pressure 

I  Indicator  Transmitter- 

Electrical  Systems 

D 

I  Anchor  Order 

I  Indicator  Transmitter-Engine 

Electrical  Systems 

D 

1  Order 

I  Indicator  Transmitter-Helm 

Electrical  Systems 

D 

I  Angle 

! Indicator  Transmitter-Pro- 

Electrical  Systems 

D 

|  peller  Order 

Indicator  Transmitter-Pro- 

Electrical  Systems 

D 

peller  Revolutions 

Indicator  Transmitter-Rudder 

Electrical  Systems 

D 

Angle  Order 

Indicator  Transmitter-Ships 

Electrical  Systems 

D 

1  Control 

Indicator  Transmitter-Ships 

Electrical  Systems 

D 

Course 

Indicator  Transmitter-Signal 

Electrical  Systems 

D 

Indicator-Airflow 

Electrical  Systems 

B 

Indicator-Assembly  RPM 

Electrical  Systems 

C 

Indicator-Auxiliary  Trim  Angle 

Electrical  Systems 

D 

Indicator-Bow  Plane  Angle 

Electrical  Systems 

C 

Indicator-Combined  Unit,  Ships 

Electrical  Systems 

C 

Steering 

Indies tor -Course  Error 

Electrical  Systems 

C 

Indicator-Dead  Reckoning 

Electrical  Systems 

E 

Indicator-Dead  Reckoning 

Electrical  Systems 

E 

Analyzer 

Indicator-Depth 

Electrical  Systems 

D 

Indicator-Depth  Error 

Electrical  Systems 

D 

Indicator-Depth  Rate 

Electrical  Systems 

D 

Indicator-Dewpoint 

Refrigeration/Heating  System 

D 

Indicator-Digital  Course 

Electrical  Systems 

C 

Indicator-Digital  Speed 

Electrical  Systems 

C 

Indicator-Electric  Tachometer 

Electrical  Systems 

B 

Indicator-Engine  Order 

Electrical  Systems 

C 

Indicator-Engine  Order  Double 

Electrical  Systems 

D 

Indicator-Pairwater  Plane 

Electrical  Systems 

C 

I  Angle 

Indicator-Gyro  Course 

Electrical  Systems 

C 

Indicator-Helm  Angle 

Electrical  Systems 

C 

Indicator-Hull  Pressure 

Electrical  Systems 

C 

Indicator-Humidity 

Refrigeration/Heating  Systems 

D 

Indicator-Latitude  and  Longitude 

Electrical  Systems 

D 

(continued) 
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Indicator-Liquid  Level 

Fluid  Systems 

B 

Indicator-Liquid  Quantity 

Fluid  Systems 

C 

Indicator-Liquid  Quantity, 

Electrical  Systems 

D 

Remote  Reading 

Indicator-Meter,  Differential 

Electrical  Systems 

D 

Pressure 

Indicator-Moni tor 

Electrical  Systems 

D 

Indicator-Piston  Position 

Electrical  Systems 

A 

Indicator-Plane  Angle 

Electrical  Systems 

B 

Indicator-Position 

Electrical  Systems 

C 

Indicator-Pressure  Differential 

Electrical  Systems 

C 

Indicator-Propeller  Order 

Electrical  Systems 

C 

Indicator-Propeller  Revolutions 

Electrical  Systems 

A 

Indicator-Pyrometer 

Electrical  Systems 

C 

Indicator-Receiver  Tank  Level 

Electrical  Systems 

C 

Indicator-Relative  Humidity 

Electrical  Systems 

C 

Indicator-RPM  and  Pitch 

Electrical  Systems 

C 

Indicator-Rudder  Angle 

Electrical  Systems 

D 

Indicator-Rudder  Angle  Order 

Electrical  Systems 

C 

Indicator-Salinity 

Electrical  Systems 

c 

Indicator-Shaft  Revolutions 

Electrical  Systems 

D 

Indicator-Ships  Course 

Electrical  Systems 

D 

Indicator-Ships  Speed 

Electrical  Systems 

C 

Indicator-Sight  Liquid,  Flat 

Fluid  Systems 

B 

Indicator-Sight  Liquid,  Tabular 

Fluid  Systems 

B 

Indicator-Smoke 

Electrical  Systems 

D 

Indicator -Stern  Plane  Angle 

Electrical  Systems 

C 

Indicator-Temperature 

Electrical  Systems 

A 

Indicator-Temperature 

Electrical  Systems 

A 

Differential  | 

I  Indicator-Temperature  Electrical 

Electrical  Systems 

D 

I  Resistance 

I  Indicator-Temperature 

Electrical  Systems 

C 

1  Monitoring  1 

Indicator-Temperature 

Electrical  Systems 

D 

Monitoring  Module 
Indicator-Temperature  Resistance 

Electrical  Systems 

D 

Indicator-Totalizer 

Electrical  Systems 

C 

Indicator-Trim  Angle 

Electrical  Systems 

D 

Indicator-Vacuum 

Electrical  Systems 

D 

Indicator-Wind  Direction  and 

Electrical  Systems 

C 

Speed 

Ironer-Flatvork,  Commercial 

Deck  and  Hull  Machinery 

D 

Jack  Screw 

Deck  and  Hull  Machinery 

B 

Lamp  Unit-Photoelectric 

Electrical  Systems 

B 

(continued) 
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Lamp-Ballast 

Electrical  Systems 

B 

Lathe-Engine 

Deck  and  Hull  Machinery 

E 

Lathe-Jewelers 

Deck  and  Hull  Machinery 

B 

Lathe-Woodworking 

Deck  and  Hull  Machinery 

B 

Light  Assembly-Signal 

Electrical  Systems 

B 

Light  Switch  Assembly 

Electrical  Systems 

C 

Light-Beacon 

Electrical  Systems 

D 

Light-I ndicator 

Electrical  Systems 

B 

Light-Projector  Explosion  Proof 

Electrical  Systems 

B 

Light-Search  and  Signal 

Electrical  Systems 

B 

Mach ine-Ba lancing 

Deck  and  Hull  Machinery 

D 

Machine-Bending,  Pipe/Conduit 

Deck  and  Hull  Machinery 

C 

Machine-Boring,  Woodworking 

Deck  and  Hull  Machinery 

C 

Machine-Brake,  Sheetmetal 

Deck  and  Hull  Machinery 

C 

Machine-Cable  Reeling 

Deck  and  Hull  Machinery 

D 

Machine-Cleaner 

Deck  and  Hull  Machinery 

B 

Machine-Coil  Spreader 

Deck  and  Hull  Machinery 

D 

Machine-Coil  Winding 

Deck  and  Hull  Machinery 

D 

Machine-Cutoff 

Deck  and  Hull  Machinery 

A 

Machine-Cutoff,  Abrasive  Disk 

Deck  and  Hull  Machinery 

B 

Machine-Disintegrating 

Deck  and  Hull  Machinery 

D 

Machine-Drilling 

Deck  and  Hull  Machinery 

B 

Machine-Dust  Collector  Unit 

Deck  and  Hull  Machinery 

B 

Machine-Electroplating 

Deck  and  Hull  Machinery 

C 

Machine-Engraving  Pantograph 

Deck  and  Hull  Machinery 

B 

Machine-Filing,  Saw  Blade 

Deck  and  Hull  Machinery 

C 

Machine-Fold ing 

Deck  and  Hull  Machinery 

A 

Machine-Forging 

Deck  and  Hull  Machinery 

C 

Machine-Forming,  Sheetmetal 

Deck  and  Hull  Machinery 

B 

Machine-Grinder,  Portable 

Deck  and  Hull  Machinery 

A 

Machine-Grinding 

Deck  and  Hull  Machinery 

B 

Machine-Grinding  and  Buffing 

Deck  and  Hull  Machinery 

B 

Machine-Grinding  and  Sanding 

Deck  and  Hull  Machinery 

A 

Machine-Grinding  Tool  and  Cutter 

Deck  and  Hull  Machinery 

E 

Machine-Grinding,  Valve  Facing 

Deck  and  Hull  Machinery 

D 

Machine-Honing 

Deck  and  Hull  Machinery 

D 

Machine-Honing  Unit 

Deck  and  Hull  Machinery 

C 

Machine-Hose 

Deck  and  Hull  Machinery 

B 

Machine-Hose  Cut  Off 

Refrigeration/Heating  System 

B 

Machine-Hose  Reeling 

Deck  and  Hull  Machinery 

C 

Machine-Ice  Making,  Self 

Deck  and  Hull  Machinery 

D 

Contained 

Machine-Jointer,  Woodworking 

Deck  and  Hull  Machinery 

C 

(continued) 
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Machine-Key  Duplicating 

Deck  and  Hull  Machinery 

C 

Machine-Milling 

Deck  and  Hull  Machinery 

C 

Machine-Nibbling 

Deck  and  Hull  Machinery 

B 

Machine-Packaging,  Electric 

Deck  and  Hull  Machinery 

C 

Machine-Paper  Shredder 

Deck  and  Hull  Machinery 

C 

Machine-Pipe  and  Drain  Cleaning 

Deck  and  Hull  Machinery 

B 

Machine-Planer  and  Metal  Cutting 

Deck  and  Hull  Machinery 

D 

Machine-Polishing 

Deck  and  Hull  Machinery 

B 

Machine-Punch  and  Shearing 

Deck  and  Hull  Machinery 

C 

Machine-Punching 

Deck  and  Hull  Machinery 

A 

Machine-Riveting 

Deck  and  Hull  Machinery 

A 

Machine-Saw  Setting 

Deck  and  Hull  Machinery 

A 

Machine-Sealing 

Deck  and  Hull  Machinery 

D 

Machine-Sewing 

Deck  and  Hull  Machinery 

C 

Machine-Shaper  and  Metal 

Deck  and  Hull  Machinery 

E 

Cutting 

Machine-Shaper  Woodworking 

Deck  and  Hull  Machinery 

C 

Machine-Shearing  Metal 

Deck  and  Hull  Machinery 

B 

Machine-Shoe  Finishing  and 

Deck  and  Hull  Machinery 

A 

Stitching  1 

Machine-Shrinking  and  Stretching 

Deck  and  Hull  Machinery 

A 

Mach ine-Sur facer ,  Woodworking 

Deck  and  Hull  Machinery 

C 

Machine-Taping  Armature  Coil 

Deck  and  Hull  Machinery 

B 

Machine-Threading,  Pipe  and 

Deck  and  Hull  Machinery 

A 

Bolt 

Machine-Undercutter ,  Armature 

Deck  and  Hull  Machinery 

B 

Machine-Universal  Hydraulic 

Deck  and  Hull  Machinery 

C 

Testing 

Machine-Watch  Cleaning 

Electrical  Systems 

A 

Machine-Welding,  Band  Saw 

Deck  and  Hull  Machinery 

A 

Magnetic  Inspection  Unit- 

Electrical  Systems 

B 

Portable 

Manifold  Assembly-Hydraulic 

Deck  and  Hull  Machinery 

B 

Manometer 

Fluid  Systems 

B 

Mast-Antenna 

Deck  and  Hull  Machinery 

D 

Mechani sm-Motor  Operated 

Deck  and  Hull  Machinery 

A 

• 

Meter-Flowrate,  Direct  Reading, 

Fluid  Systems 

B 

Rotameter 

Meter-Fluid  Flow,  Differential 

Electrical  Systems 

A 

Pressure 

Meter-Liquid  volumetric. 

Electrical  Systems 

A 

positive  Displacement 

Meter-Venturi 

Fluid  Systems 

C 

(continued) 
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Mill-Rubber 

Deck  and  Hull  Machinery 

B 

Missile  Handling  System 

Deck  and  Hull  Machinery 

D 

Miter  Box 

Deck  and  Hull  Machinery 

A 

Mixer-Liquid,  Revolving  Shaft 

Deck  and  Hull  Machinery 

B 

Modification  Kit  Synchro  Switch 

Electrical  Systems 

B 

Module-Alarm 

Electrical  Systems 

C 

Module-Relay 

Electrical  Systems 

B 

Module-Salinity 

Electrical  Systems 

D 

Module-Test 

Electrical  Systems 

B 

Monitor  Alarm-Temperature 

Electrical  Systems 

D 

Indicator 

Motor  Generator 

Electrical  Systems 

D 

Motor-Electric,  AC 

Electrical  Systems 

B 

Motor-Electric,  AC/DC 

Electrical  Systems 

B 

Motor-Electric,  AC,  2  Speed 

Electrical  Systems 

B 

Motor-Electric,  AC,  3  Speed 

Electrical  Systems 

C 

Motor-Electric,  DC 

Electrical  Systems 

E 

Motor-Hydraulic 

Electrical  Systems 

D 

Motor-Pneumatic 

Electrical  Systems 

E 

Mounter  and  Demounter  Tire 

Deck  and  Hull  Machinery 

B 

Navigation  Aids-Optical 

Deck  and  Hull  Machinery 

E 

Oil  Box  Assembly 

Fluid  System 

E 

Operating  Mechanism-Power 

Deck  and  Hull  Machinery 

D 

Oven-Thermal  Drying  Electric 

Refrigeration/Heating  Systems 

D 

Panel-Alarm 

Electrical  Systems 

D 

Panel-Calibration  Pneumatic 

Electrical  Systems 

D 

Panel-Control 

Electrical  Systems 

E 

Panel-Gyro  Compass  Control 

Electrical  Systems 

E 

Pane 1- Ind ica t 1 ng 

Electrical  Systems 

D 

Panel-Indicator  and  Alarm 

Electrical  Systems 

C 

Panel-Indicator  Salinity 

Electrical  Systems 

E 

Panel-Indicator  Temperature 

Electrical  Systems 

B 

Panel-Indicator  Temperature  and 

Electrical  Systems 

D 

Alarm 

Panel-Power  Distribution 

Electrical  Systems 

D 

Panel-Temperature  Monitoring 

Electrical  Systems 

D 

Photoelectric  Cell-Explosion 

Electrical  Systems 

B 

Proof 

Plant-Ice  Cream 

Refrigeration/Heating  Systems 

B 

Plotting  Board-Ships  Status 

Electrical  Systems 

B 

Plotting  Board-Tactical  Display 

Electrical  Systems 

C 

Polisher-Metallurgical 

Deck  and  Hull  Machinery 

B 

Portlight 

Electrical  Systems 

B 

(continued) 
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Pot-Melting  Electric 

Electrical  Systems 

B 

Potentiometer 

Electrical  Systems 

D 

Power  Supply 

Electrical  Systems 

D 

Power  Supply-Control  Unit  Gyro 

Electrical  Systems 

D 

Compass 

Power  Supply-Frequency  Converter 

Electrical  Systems 

D 

Power  Supply-120  Volts  DC 

Electrical  Systems 

D 

Power  Supply-28  Volts  DC 

Electrical  Systems 

B 

Power  Supply-50  Volts  DC 

Electrical  Systems 

E 

Power  Unit-Electro  Hydraulic 

Electrical  Systems 

D 

Power  Unit-Hydraulic 

Electrical  Systems 

C 

Press-Arbor 

Deck  and  Hull  Machinery 

C 

Press-Brake,  Power  Operated 

Deck  and  Hull  Machinery 

D 

Press-Dry  Cleaning 

Deck  and  Hull  Machinery 

E 

Press-Forcing,  Hydraulic 

Deck  and  Hull  Machinery 

B 

Press-Forcing,  Hydraulic, 

Deck  and  Hull  Machinery 

D 

Vertical 

Press-Hydraulic,  Portable 

Deck  and  Hull  Machinery 

C 

Press-Laundry 

Deck  and  Hull  Machinery 

E 

Probe-Liquid  Level 

Fluid  Level 

B 

Probe-Sonoswitch 

Electrical  Systems 

B 

Propeller  Assembly 

Deck  and  Hull  Machinery 

A 

Propeller-Controllable  Pitch 

Deck  and  Hull  Machinery 

E 

Puff-Iron  Steam 

Deck  and  Hull  Machinery 

C 

Pump  Unit-Centrifugal 

Fluid  Systems 

B 

Pump  Unit-Hydraulic 

Fluid  Systems 

E 

Pump  Unit-Reciprocating 

Fluid  Systems 

B 

Pump  Unit-Rotary 

Fluid  Systems 

C 

Pump-Air  Portable 

Fluid  Systems 

A 

Pump- Axial  Piston 

Fluid  Systems 

E 

Pump-Centr i f ugal 

Fluid  Systems 

E 

Pump-Centrifugal,  Dishwasher 

Fluid  Systems 

C 

Pump-Centrifugal,  Turbine  Driven 

Fluid  Systems 

E 

Pump-Fuel  Injection 

Fluid  Systems 

D 

Pump-Fuel  Supply,  Gasoline 

Fluid  Systems 

C 

Engine 

Pump-Hand  Foot  Valve 

Fluid  Systems 

C 

Pump-Oscillating,  Hand 

Fluid  Systems 

D 

Pump-Radial  Piston 

Fluid  Systems 

E 

Pump-Reciprocating 

Fluid  Systems 

E 

Pump-Reciprocating,  Hand 

Fluid  Systems 

C 

Pump-Reciprocating,  Power  Driven 

Fluid  Systems 

C 

Pump-Rotary,  Hand 

Fluid  Systems 

D 

(continued) 
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Pump- Rotary,  Power  Driven 

Fluid  Systems 

C 

Pump-Subamrsible 

Fluid  Systems 

D 

Pump-Vacuum,  Notary,  Power 

Fluid  Systems 

C 

Driven 

Purge  Unit-Refrigeration 

Refrigeration/Heating  Systems 

C 

Radiographic  X-Ray  Equipment 

Electrical  Systems 

D 

Ramp  Access-Hinge,  Vehicle 

Deck  and  Hull  Machinery 

D 

Receiver  Assembly-Steering 

Deck  and  Hull  Machinery 

B 

Telemotor 

Receiver-Fuel  System 

Fluid  Systems 

D 

Recondenser  System 

Refrigeration/Heating  Systems 

E 

Recorder 

Electrical  Systems 

D 

Recorder-Operations 

Electrical  Systems 

B 

Recorder-Temperature  and 

Electrical  Systems 

C 

Humidity 

Recorder-Wind  Direction  and 

Electrical  Systems 

E 

Speed 

Reel-Hawser 

Deck  and  Hull  Machinery 

B 

Reel-Hose  Fueling 

Deck  and  Hull  Machinery 

B 

Refrigerated  Dispenser-Beverage 

Refrigeration/Heating  Systems 

D 

Refrigerated  Dispenser-Milk 

Refrigeration/Heating  Systems 

D 

Refrigeration  Plant-Air 

Refrigeration/Heating  Systems 

E 

Conditioning 

Refrigeration  Plant-Cooling 

Refrigeration/Heating  Systems 

C 

Water 

I  Refrigeration  Plant-Drinking 

Refrigeration/Heating  Systems 

D 

]  Water 

Refrigeration  Plant-Food  Storage 

Refrigeration/Heating  Systems 

E 

Refrigeration  Plant-Photographic 

Refrigeration/Heating  Systems 

D 

I  Processing 

Refrigerator-Mechanical,  Self- 

Refrigeration/Heating  Systems 

D 

Contained 

Refrigerator-Walkin 

Refrigeration/Heating  Systems 

D 

Regulator-Auxiliary  Unit 

Electrical  Systems 

A 

Regulator-Engine  Generator 

Electrical  Systems 

D 

Regulator-Excitation  System 

Electrical  Systems 

E 

Regulator-Flow,  Boiler  Feed 

Fluid  Systems 

C 

Regulator-Flow,  Float  Operated 

Fluid  Systems 

C 

Regulator-Frequency 

Electrical  Systems 

D 

Regulator-Pressure,  Conpressed 

Deck  and  Hull  Machinery 

C 

Gas 

Regulator-Speed 

Electrical  Systems 

E 

Regulator-Voltage 

Electrical  Systems 

E 

(continued) 
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Regulator-Voltage  and  Frequency 

Electrical  Systems 

E 

Regulator-Voltage  and  Speed 

Electrical  Systems 

D 

Regulator-Voltage ,  Motor 

Electrical  Systems 

D 

Generator 

Relay  and  Switch  Assembly 

Electrical  Systems 

C 

Relay-AC 

Electrical  Systems 

C 

Relay-AC/DC 

Electrical  Systems 

A 

Relay-Armature 

Electrical  Systems 

D 

Relay-Assembly 

Electrical  Systems 

B 

Relay-Box 

Electrical  Systems 

D 

Relay-DC 

Electrical  Systems 

B 

Relay-Starter 

Electrical  Systems 

D 

Relay-Timing 

Electrical  Systems 

A 

Repea te r -Mu It i speed 

Electrical  Systems 

E 

Resistor-Cell  Testing  Salinity 

Electrical  Systems 

A 

Resistor -Fixed 

Electrical  Systems 

B 

Res is tor -Va r i able 

Electrical  Systems 

A 

Rheostat 

Electrical  Systems 

B 

Rheostat-Motor  Driven 

Electrical  Systems 

D 

Rudder-Post 

Deck  and  Hull  Machinery 

B 

Rudder-Stock 

Deck  and  Hull  Machinery 

C 

Sand  Muller 

Deck  and  Hull  Machinery 

D 

Sandblaster 

Deck  and  Hull  Machinery 

C 

Sander  Disk  and  Belt 

Deck  and  Hull  Machinery 

D 

Saw-Band 

Deck  and  Hull  Machinery 

C 

Saw-Circular 

Deck  and  Hull  Machinery 

B 

Saw-Hack 

Deck  and  Hull  Machinery 

D 

Saw- Jig 

Deck  and  Hull  Machinery 

B 

Saw-Radial 

Deck  and  Hull  Machinery 

D 

Seal-Assembly 

Fluid  Systems 

C 

Seal-Bulkhead 

Deck  and  Hull  Machinery 

B 

Seal-Plain  Encased 

Deck  and  Hull  Machinery 

C 

Seal-Shaft  Stern  Tube 

Deck  and  Hull  Machinery 

A 

Seal-Split  Type 

Deck  and  Hull  Machinery 

B 

Sear chi ight-Por  table 

Deck  and  Hull  Machinery 

B 

Shaft-Propulsion  Ship 

Deck  and  Hull  Machinery 

C 

Shock  Absorber 

Deck  and  Hull  Machinery 

D 

Shutter-Forced  Draft  Fan 

Deck  and  Hull  Machinery 

B 

Sink-Photographic  Processing 

Deck  and  Hull  Machinery 

D 

Soda  Fountain 

Deck  and  Hull  Machinery 

E 

Soldering  and  Brazing  Outfit 

Deck  and  Hull  Machinery 

B 

Solenoid 

Electrical  Systems 

B 

Sonar  Dome-Window  System 

Deck  and  Hull  Machinery 

E 

(continued) 
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Spotting  Board-Dry  Cleaning 

Deck  and  Hull  Machinery 

D 

Spray  Gun-Paint 

Deck  and  Hull  Machinery 

B 

Sprinkler  Bead-Pire  Protection 

Deck  and  Hull  Machinery 

B 

Stabilizer-Activated  Fin 

Deck  and  Hull  Machinery 

E 

Stand  and  Table  Missile 

Deck  and  Hull  Machinery 

D 

Components 

Stand  Maintenance-Diesel  Over- 

Deck  and  Hull  Machinery 

D 

Stand-Steering 

Deck  and  Hull  Machinery 

D 

Starter-Engine,  Air 

Deck  and  Hull  Machinery 

E 

Starter-Engine,  Electrical 

Electrical  Systems 

E 

Starter-Engine,  Hydraulic 

Deck  and  Hull  Machinery 

D 

Starter-Gas  Turbine 

Deck  and  Hull  Machinery 

E 

S teame r-F in i sh ing 

Deck  and  Hull  Machinery 

D 

Strongback  Assembly 

Deck  and  Hull  Machinery 

E 

Stuffing  Box 

Deck  and  Hull  Machinery 

B 

Switch-Assembly 

Electrical  Systems 

C 

Switch-Box 

Electrical  Systems 

D 

Switch-Float 

Fluid  Systems 

D 

Switch-Flow 

Fluid  Systems 

C 

Switch-Foot 

Electrical  Systems 

B 

Switch-Interlock 

Electrical  systems 

B 

Switch-Knife 

Electrical  Systems 

B 

Switch-Level 

Electrical  Systems 

A 

Switch-Lever 

Electrical  Systems 

B 

Switch-Limit 

Electrical  Systems 

B 

Switch-Pressure 

Electrical  Systems 

B 

Switch-Push 

Electrical  Systems 

B 

Switch-Push,  Engine  Electrical 

Electrical  Systems 

A 

Switch- Rotary 

Electrical  Systems 

A 

Switch-Sensitive 

Electrical  Systems 

B 

Switch-Thermostatic 

Electrical  Systems 

A 

Switch-Toggle 

Electrical  Systems 

A 

Switchboard 

Electrical  Systems 

E 

Swl tchboard-Alarm 

Electrical  Systems 

D 

Switchboard-Manual  Telephone 

Electrical  Systems 

C 

Switchboard-Telephone  Group 

Electrical  Systems 

E 

Switching  Unit-Power  Transfer 

Electrical  Systems 

D 

Swivel 

Deck  and  Hull  Machinery 

C 

Table-Laundry 

Deck  and  Hull  Machinery 

C 

Table-Layout 

Deck  and  Hull  Machinery 

A 

Table-Rotary  and  Tilting 

Deck  and  Hull  Machinery 

D 

Tachometer-Mechanical 

Deck  and  Hull  Machinery 

D 

(continued) 
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Tank-Hot  Dip 

Fluid  Systems 

C 

Tank-Master  X-Ray,  Film 

Fluid  Systems 

D 

|  Processing  1 

Telephone  Dial  System  Components 

Electrical  Systems 

E 

Telephone  Set 

Electrical  Systems 

C 

Tensioning  Sensor 

Electrical  Systems 

D 

Test  Chamber 

Deck  and  Hull  Machinery 

D 

Test  Fixture 

Electrical  Systems 

D 

Test  Set 

Electrical  Systems 

E 

Test  Set-Calibrator 

Electrical  Systems 

D 

Test  Set-Hydraulic 

Electrical  Systems 

C 

Test  Set-Telephone 

Electrical  Systems 

E 

Test  Unit 

Electrical  Systems 

D 

Tester-Diesel  Fuel  Injector 

Fluid  Systems 

D 

I  Nozzle  1 

Tester-Gear  Precision  Measuring 

Deck  and  Hull  Machinery 

B 

Throttle  Assembly 

Deck  and  Hull  Machinery 

D 

Timer 

Electrical  Systems 

B 

Transducer-Liquid  Level 

Electrical  Systems 

C 

Transducer-Motional  Pickup 

Electrical  Systems 

C 

Transducer-Pressure 

Electrical  Systems 

E 

Transducer-Simulator 

Electrical  Systems 

D 

Transducer-Vibration 

Electrical  Systems 

C 

Transfer  Table 

Deck  and  Hull  Machinery 

D 

Transformer -Power  Stepdown 

Electrical  Systems 

D 

Transmission-Hydraulic 

Deck  and  Hull  Machinery 

D 

Transmission-Mechanical 

Deck  and  Hull  Machinery 

D 

Transmitter  Assembly-Steam 

Fluid  Systems 

B 

I  Accumulator  | 

Transmitter  Assembly-Steering 

Deck  and  Hull  Machinery 

B 

Transmitter-Depth  Order 

Electrical  Systems 

C 

Transmitter-Differential 

Electrical  Systems 

D 

Pressure  1 

I  Transmitter-Engine  Order 

Electrical  Systems 

C 

j  Telegraph 

Transmitter-Indicator 

Electrical  Systems 

C 

Transmitter-Induction  Conpass 

Electrical  Systems 

A 

* 

Transmitter-Liquid  Level 

Electrical  Systems 

B 

Transmitter-Plane  Angle 

Electrical  Systems 

C 

Transmitter-Position 

Electrical  Systems 

B 

Transmitter-Pressure 

Electrical  Systems 

B 

Transmitter-Pressure  Resistance 

Electrical  Systems 

A 

Transmitter-Propeller  Revolutions 

Electrical  Systems 

0 
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wo. 

Valve-Safety  Relief,  Special 

Fluid  Systems 

D 

Design 

Valve-Safety  Relief,  Subsafe 

Fluid  Systems 

D 

Valve-Scupper 

Deck  and  Hull  Machinery 

A 

Valve-Shear ing 

Fluid  Systems 

D 

Valve-Solenoid 

Fluid  Systems 

C 

Valve-Solenoid,  Level  1 

Fluid  Systems 

C 

Valve-Steam  Seal  Manifold 

Fluid  Systems 

C 

Valve-Subplate  Assembly 

Fluid  Systems 

B 

Valve-Temperature  Regulating 

Fluid  Systems 

B 

Valve-Temperature  Regulating, 

Fluid  Systems 

B 

Level  1 

Valve-Temperature  Regulating, 

Fluid  Systems 

D 

Special  Design 

Valve-Temperature  Regulating, 

Fluid  Systems 

B 

Ventilation  Htr.,  Stm.  Cont. 

Valve-Trip,  Special  Design 

Fluid  Systems 

C 

Valve-Trip,  Throttle 

Fluid  Systems 

D 

Valve-Unloading,  Pilot  Operated 

Fluid  Systems 

C 

Valve-Y 

Fluid  Systems 

B 

Valve-Y,  Level  1 

Fluid  Systems 

B 

Vertical  Reference  Assembly 

Deck  and  Hull  Machinery 

E 

Hasher  Extractor 

Deck  and  Hull  Machinery 

D 

Winch-Components 

Deck  and  Hull  Machinery 

D 

Winch-Electr ic 

Deck  and  Hull  Machinery 

D 

Winch-Electric,  Boat  Davit 

Deck  and  Hull  Machinery 

D 

Winch-Electro  Hydraulic 

Deck  and  Hull  Machinery 

D 

Winch-Hand  Operated 

Deck  and  Hull  Machinery 

A 

Winch-Hydraulic  Boat  Davit 

Deck  and  Hull  Machinery 

D 

Winch-Pneumatic 

Deck  and  Hull  Machinery 

D 

Winch-Steam 

Deck  and  Hull  Machinery 

D 

Windlass-Electro  Hydraulic 

Deck  and  Hull  Machinery 

E 

Window-Fixed 

Deck  and  Hull  Machinery 

B 

Window-Hinged 

Deck  and  Hull  Machinery 

B 

Window-Observation 

Deck  and  Hull  Machinery 

B 

Window-Sliding 

Deck  and  Hull  Machinery 

B 

X-Ray  Unit 

Electrical  Systems 

A 

rnwmmmmrnm 
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Category 

No. 

Valve-Check  Inline,  Special 

Fluid  Systems 

A 

Design 

Valve-Check  Lift 

Fluid  Systems 

B 

Valve-Check  Lift,  Level  1 

Fluid  Systems 

A 

Valve-Check  Piston 

Fluid  Systems 

B 

Valve-Check  Stop 

Fluid  Systems 

C 

Valve-Check  Stop,  Angle 

Fluid  Systems 

B 

Valve-Check  Stop,  Globe 

Fluid  Systems 

B 

Valve-Check  Stop,  Level  1 

Fluid  Systems 

C 

Valve-Check  Stop,  Life 

Fluid  systems 

A 

Valve-Check  Stop,  Special  Design 

Fluid  Systems 

C 

Valve-Check  Swing 

Fluid  Systems 

B 

Valve-Check  Swing,  Level  1 

Fluid  Systems 

B 

Valve-Check  Swing,  Special  Design 

Fluid  Systems 

B 

Valve-Check,  Hydraulic 

Fluid  Systems 

B 

Valve-Check,  Level  1 

Fluid  Systems 

A 

Valve-Check,  Refrigeration 

Refrigeration/Heating  System 

A 

Valve-Check,  Special  Design 

Fluid  Sys terns 

C 

Valve-Check,  Vent 

Fluid  Systems 

B 

Valve-Cock  Plug 

Fluid  Systems 

B 

Valve-Compressor  Shutoff 

Fluid  Systems 

B 

Valve-Control  Pressure  and 

Fluid  Systems 

B 

Temperature,  Special  Design 

Valve-Control,  Special  Design 

Fluid  Systems 

C 

Valve-Cross 

Fluid  Systems 

B 

Valve-Croaa,  Level  1 

Fluid  Systems 

B 

Valve-Diaphragm  Control,  Pilot 

Fluid  Systems 

C 

Operated 

Valve-Diaphragm  Control,  Pilot 

Fluid  systems 

D 

Operated  Special  Design 

Valve-Diaphragm  Control,  Pilot 

Fluid  Systems 

D 

Operated,  Level  1 

Valve-Diaphragm  Control,  3  Way 

Fluid  Systems 

B 

Valve-Drain 

Fluid  Systems 

A 

Valve-Expansion,  Thermostatic 

Fluid  Systems 

B 

Valve-Float 

Fluid  Systems 

B 

Valve-Float,  Special  Design 

Fluid  Systems 

A 

Valve-Flow  Control 

Fluid  Systems 

B 

Valve-Flow  Control,  Special 

Fluid  Systems 

C 

Design 

Valve-Flow  Regulating 

Fluid  Systems 

B 

Valve-Flushing 

Fluid  Systems 

B 

Valve-Fuel  Oil  Regulating 

Fluid  Systems 

B 

(continued) 


F-22 


|  STANDARD  COMPONENTS  LIST  NOMENCLATURE 

INDEX  (continued) 

HMfcB  MBS 

Complexity 

Page 

Nomenclature 

Category 

Category 

No. 

Valve-Check  Inline,  Special 

Fluid  Systems 

A 

1  Design  | 

Valve-Check  Lift 

Fluid  Systems 

B 

Valve-Check  Lift,  Level  1 

Fluid  Systems 

A 

Valve-Check  Piston 

Fluid  Systems 

B 

Valve-Check  Stop 

Fluid  Systems 

C 

Valve-Check  Stop,  Angle 

Fluid  Systems 

B 

Valve-Check  Stop,  Globe 

Fluid  Systems 

B 

Valve-Check  Stop,  Level  1 

Fluid  Systems 

C 

Valve-Check  Stop,  Life 

Fluid  Systems 

A 

Valve-Check  Stop,  Special  Design 

Fluid  Systems 

C 

Valve-Check  Swing 

Fluid  Systems 

B 

Valve-Check  Swing,  Level  1 

Fluid  Systems 

B 

Valve-Check  Swing,  Special  Design 

Fluid  Systems 

B 

Valve-Check,  Hydraulic 

Fluid  Systems 

B 

Valve-Check,  Level  1 

Fluid  Systems 

A 

Valve-Check,  Refrigeration 

Refrigeration/Heating  System 

A 

Valve-Check,  Special  Design 

Fluid  Systems 

C 

Valve-Check,  Vent 

Fluid  Systems 

B 

Valve-Cock  Plug 

Fluid  Systems 

B 

Valve-Compressor  Shutoff 

Fluid  Systems 

B 

Valve-Control  Pressure  and 

Fluid  Systems 

B 

I  Temperature,  Special  Design  | 

Valve-Control,  Special  Design 

Pluid  Systems 

c 

Valve-Cross 

Fluid  Systems 

B 

Valve-Cross,  Level  1 

Fluid  Systems 

B 

Valve-Diaphragm  Control,  Pilot 

Fluid  Systems 

C 

1  Operated  f 

I  Valve-Diaphragm  Control,  Pilot 

Fluid  Systems 

D 

I  Operated  Special  Design  1 

I  Valve-Diaphragm  Control,  Pilot 

Fluid  Systems 

D 

1  Operated,  Level  1  1 

Valve-Diaphragm  Control,  3  Nay 

Fluid  Systems 

B 

Valve-Drain 

Fluid  Systems 

A 

Valve-Expansion,  Thermostatic 

Fluid  Systems 

B 

Valve-Float 

Fluid  Systems 

B 

Valve-Float,  Special  Design 

Fluid  Systems 

A 

Valve-Flow  Control 

Fluid  Systems 

B 

Valve-Flow  Control,  Special 

Fluid  Systems 

C 

1  Design 

Valve-Flow  Regulating 

Fluid  Systems 

B 

Valve-Flushing 

Fluid  Systems 

B 

Valve-Fuel  Oil  Regulating 

Fluid  Systems 

B 

(continued) 
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No. 

Valve-Hydraulic,  Solenoid  Control 

fluid  Systems 

C 

Valve-Loading  and  Unloading, 

fluid  Systems 

C 

Special  Design 

Valve-Main  Ballast,  Special 

Pluid  Systems 

C 

Design 

Valve-Main  Ballast,  Vent 

Pluid  Systems 

C 

Valve-Maneuvering  and  Throttle 

Pluid  Systems 

D 

Valve-Manifold 

Pluid  Systems 

B 

Valve-Manifold,  Level  1 

Pluid  Systems 

B 

Valve-Manifold,  Special  Design 

Pluid  Systems 

B 

Valve-Manifold,  Subsafe 

Pluid  Systems 

C 

Valve-Manual  Reset,  Special 

Pluid  Systems 

B 

Design 

Valve-Mixing 

Pluid  Systems 

B 

Valve-Mixing,  Special  Design 

Fluid  Systems 

B 

Valve-Needle 

Fluid  Systems 

A 

Valve-Needle  Angle,  Level  1 

Fluid  Systems 

B 

Valve-Needle  Globe,  Subsafe 

Fluid  Systems 

B 

Valve-Needle,  Angle 

Fluid  Systems 

B 

Valve-Needle,  Globe 

Fluid  Systems 

B 

Valve-Needle,  Globe,  Level  1 

Fluid  Systems 

B 

Valve-Needle,  Hydraulic 

Fluid  Systems 

B 

Valve-Needle,  Level  1 

Fluid  Systems 

B 

Valve-Needle,  Special  Design 

Fluid  Systems 

B 

Valve-Operating 

Fluid  Systems 

B 

Valve-Operating,  Level  1 

Fluid  Systems 

B 

Valve-Orifice 

Fluid  Systems 

A 

Valve-Orifice,  Level  1 

Fluid  Systems 

A 

Valve-Pilot  Control 

Fluid  Systems 

C 

Valve-Pilot  Operated,  Special 

Fluid  Systems 

B 

Design 

Valve-Pilot,  Pneumatic  Operated, 

Fluid  Systems 

B 

Special  Design 

Valve-Piston  Operated,  Pilot 

Fluid  Systems 

C 

Control 

Valve-Plug 

Fluid  Systems 

B 

. 

Valve-Plug,  Level  1 

Fluid  Systems 

B 

Valve-Plug,  Special  Design 

Fluid  Systems 

D 

Valve-Pneumatic 

Fluid  Systems 

B 

Valve-Pneumatic,  Special  Design 

Fluid  Systems 

C 

Valve-Pneumatic  Shuttle,  Special 

Fluid  Systems 

B 

Design 

I  Valve-Pressure  Control 

Fluid  Systems 

B 

_ 

(continued) 
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Valve-Gate 

Fluid  Systems 

B 

Valve-Gate,  Level  1 

Fluid  Systems 

B 

Valve-Gate,  Special  Design 

Fluid  Systems 

B 

Valve-Gate,  Subsafe 

Fluid  Systems 

B 

Valve-Globe 

Fluid  Systems 

A 

Valve-Globe,  Level  1 

Fluid  Systems 

B 

Valve-Globe,  Refrigeration 

Refrigeration/Heating  systems 

C 

Shutoff 

Valve-Globe,  Refrigeration 

Refrigeration/Heating  systems 

B 

Shutoff,  Non-Back  Seating 

Valve-Globe,  Refrigeration 

Refrigeration/Heating  systems 

C 

Shutoff,  Packless 

Valve-Globe,  Special  Design 

Fluid  Systems 

B 

Valve-Globe,  Stop 

Fluid  Systems 

B 

Valve-Globe,  Subsafe 

Fluid  Systems 

B 

Valve-Governor  Pump 

Fluid  Systems 

C 

Valve-Governor  Pump,  Level  1 

Fluid  Systems 

B 

Valve-Guarding 

Fluid  Systems 

B 

Valve-Hydraulic 

Fluid  Systems 

B 

Valve-Hydraulic,  Control  Servo 

Fluid  Systems 

A 

Valve-Hydraulic,  Counterbalance 

Fluid  Systems 

B 

Valve-Hydraulic,  Flow  Control 

Fluid  Systems 

C 

Valve-Hydraulic,  Linear 

Fluid  Systems 

A 

Directional  Control 

Valve-Hydraulic,  Linear 

Fluid  Systems 

C 

Directional  Control,  Level  1 

Valve-Hydraulic,  Linear 

Fluid  Systems 

B 

Directional  Control,  Pilot  Oper. 

Valve-Hydraulic,  Linear 

Fluid  Systems 

D 

Directional  Control,  Spl.  Design 

Valve-Hydraulic,  Linear 

Fluid  Systems 

D 

Directional  Control,  2  Way 

Valve-Hydraulic,  Linear 

Fluid  Systems 

D 

Directional  Control,  3  Way 

Valve-Hydraulic,  Linear 

Fluid  Systems 

D 

Directional  Control,  4  Way 

Valve-Hydraulic,  Pilot  Control 

Fluid  Systems 

C 

Valve-Hydraulic,  Pilot  Operated, 

Fluid  Systems 

B 

Solenoid  Control 

Valve-Hydraulic,  pressure 

Fluid  Systems 

C 

Regulating 

Valve-Hydraulic,  Relief 

Fluid  Systems 

B 

Valve-Hydraulic,  Shuttle 

Fluid  Systems 

B 

(continued) 
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Valve-Pressure  Control,  By-Pass 

Fluid  Systems 

B 

Valve-Pressure  Control,  Sequence 

Fluid  Systems 

C 

Valve-Pressure  Control,  Special 

Fluid  Systems 

c 

Design  I 

Valve-Pressure  Reducing 

Fluid  Systems 

B 

Valve-Pressure  Reducing,  Level  1 

Fluid  Systems 

C 

Valve-Pressure  Reducing,  Steam 

Fluid  Systems 

C 

Service#  Special  Design  I 

Valve-Pressure  Regulating 

Fluid  Systems 

D 

Valve-Pressure  Regulating, 

Fluid  Systems 

C 

Level  1 

Valve-Pressure  Regulating, 

Fluid  Systems 

C 

Special  Design 

Valve-Pressure  Regulating,  Water 

Fluid  Systems 

C 

Flow 

Valve-Quick  Release 

Fluid  Systems 

B 

Valve-Reducing  and  Relief, 

Fluid  Systems 

C 

Level  1 

1  Valve-Reducing  and  Relief, 

Fluid  Systems 

B 

I  Special  Design 

I  Valve-Reducing  and  Stop,  Special 

Fluid  Systems 

B 

Design  1 

Valve-Reducing,  Special  Design 

Fluid  Systems 

D 

Valve-Refrigeration,  Shutoff 

Refrigeration/Heating  Systems 

B 

Valve-Relay  Air 

Fluid  Systems 

D 

Valve-Relay  Air,  Special  Design 

Fluid  Systems 

C 

Valve-Relief  and  Exhaust,  Special 

Fluid  Systems 

B 

Design 

Valve-Relief,  Boiler  Safety 

Refrigeration/Heating  systems 

C 

Valve-Restrictor,  Pneumatic 

Fluid  Systems 

B 

Valve-Rotary,  Directional 

Fluid  Systems 

B 

I  Control 

1  Valve-Rotary,  Directional 

Fluid  Systems 

B 

I  Control,  Special  Design 

I  Valve-Rotary,  Hydraulic,  Plow 

Fluid  Systems 

C 

1  Control 

Valve-Safety  Relief 

Fluid  Systems 

B 

Valve-Safety  Relief,  Angle 

Fluid  Systems 

B 

Valve-Safety  Relief,  Angle, 

Fluid  Systems 

B 

Level  1 

Valve-Safety  Relief,  Globe 

Fluid  Systems 

B 

Valve-Safety  Relief,  Level  1 

Fluid  Systems 

B 

Valve-Safety  Relief, 

Refrigeration/Heating  system 

A 

1  Refrigeration 

( continued) 
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Transmitter-Rudder  Angle 

Electrical  Systems 

C 

Transmitter-Shaft  Revolutions 

Electrical  Systems 

D 

Transmitter-Ships  Course 

Electrical  Systems 

C 

Transmitter-Temperature 

Electrical  Systems 

D 

Electrical  Resistance  1 

Transmitter-Thrust 

Electrical  Systems 

B 

Transmitter-Hind  Direction  and 

Electrical  Systems 

E 

Speed 

Trash  Disposal  Unit 

Deck  and  Hull  Machinery 

E 

Trolley  Assembly 

Deck  and  Hull  Machinery 

D 

Trolley-Landing  Craft  Handling 

Deck  and  Hull  Machinery 

D 

System  1 

Trolley-Monor a i 1 

Deck  and  Hull  Machinery 

E 

Tug  Bar-Electric 

Deck  and  Hull  Machinery 

C 

Tumbler-Laundry  Drying 

Deck  and  Hull  Machinery 

D 

Unit  Heater-Air  Circulating, 

Refrigeration/Heating  System 

B 

Steam  1 

Valve-Angle 

Fluid  Systems 

B 

Valve-Angle,  Level  1 

Fluid  Systems 

B 

Valve-Angle,  Refrigeration 

Refrigeration/Beating  System 

C 

Shutoff 

Valve-Angle,  Special  Design 

Fluid  Systems 

B 

Valve-Angle,  Subsafe 

Fluid  Systems 

B 

Valve-Astern 

Fluid  Systems 

C 

Valve-Automatic  Stop  and  Check, 

Fluid  Systems 

B 

I  Level  1 

Valve-Automatic  Stop  and  Check, 

Fluid  Systems 

C 

Special  Design  1 

Val ve-Balanc ing 

Fluid  Systems 

B 

Valve-Ball 

Fluid  Systems 

C 

Valve-Ball,  Level  1 

Fluid  Systems 

B 

Valve-Ball,  Special  Design 

Fluid  Systems 

D 

Valve-Ball,  Subsafe 

Fluid  Systems 

D 

Valve-Bubbler 

Fluid  Systems 

B 

Valve-Butterfly 

Fluid  Systems 

B 

Valve-Butterfly,  Special  Design 

Fluid  Systems 

C 

Valve-Check 

Fluid  Systems 

C 

Valve-Check  Ball 

Fluid  Systems 

B 

Valve-Check  Ball,  Special 

Fluid  Systems 

B 

1  Design  i 

Valve-Check  Inline 

Fluid  Systems 

B 

Valve-Check  Inline,  Hydraulic 

Fluid  Systems 

B 

Valve-Check  Inline,  Level  1 

Fluid  Systems 

B 

(continued) 
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AC 

APL 

BRF 

C/E 

COSAL 

CSSM 

Enhanced 

FLSIP 

HM&E 

LAPL 

LCC 

LCCM 

MTBF 

MTTR 

MIP 

NAVMAT 

NAVSEA 

NAVSEC 

NAVSSES 

NAVSUP 

NAVWESA 

NMDL 

NSN 

OBRP 

SCL 


LIST  OF  ACRONXMS 


Alternating  Current 
Allowance  Parts  List 
Best  Replacement  Factor 
Components/Equipments 
Coordinated  Shipboard  Allowance  List 
Compact  Simplified  Standardization  Model 
SLCCM  Enhanced  Standardization  Life-Cycle-Cost  Model 
Fleet  Logistic  Support  Improvement  Plan 
Hull,  Mechanical,  and  Electrical 
Lead  Allowance  Parts  List 
Life-Cycle  Cost 
Life-Cycle-Cost  Model 
Mean  Time  Between  Failures 
Mean  Time  To  Repair 
Maintenance  Index  Page 
Naval  Material  Command 
Naval  Sea  Systems  Command 
Naval  Ship  Engineering  Center 

Naval  Ship  Systems  Engineering  Station  Detachment 
Mechanicsburg,  PA 

Naval  Supply  Systems  Command 

Naval  Weapons  Engineering  Support  Activity 

Navy  Management  Data  List 

National  Stock  Number 

On-Board  Repair  Parts 

Standard  Components  List 
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SSM 

SLCC 


Simplified  Standardization  Model 
Standardization  Life  Cycle  Cost 
SLCCM  Standardization  Life-Cycle-Cost  Model 

SPCC  Ships  Parts  Control  Center 

SWBS  Ship  Work  Breakdown  Structure 

TRF  Technical  Replacement  Factor 

WBS  Work  Breakdown  Structure 


